il

HH

il

il

14
gl

AD-—AI;.!’;G'E 390

15 January 1993  Final e

FUNCTIONAL ECONOMIC ANALYSIS GUIDEBOOK, Version 1.1

o TN

“DTIC

D ELECTE

0ASD(C31)/DDI MAR1 1 1993
1225 Jefferson Davis Hwy, Suite 910 " _»
arlington, VA 22202-4301 g c

Same as 7 above

Distribution Statement A:
Approved for Public Release; Distribution is Unlimited

-

Same as 11 above Distribution A

Functional Economic Analysls is an evolving methodology. It will change as new
techniques and tools are developed and as experience is gained in applying

the methodology. This Guidebock showns how to prepare an FEA through

practical examples and illustrations that are consistent with OSD policy.
Also, this Guidebook shows that FEA is most effectively done in conjunction

with functional process improvement analysis.

93-05242

. BN EReEERER

R - e e e o b

Funictional Economic Analyecis, FEA; Guidebook; Functienal 156 )

Process Improvment; FPI, Business Process Improvement, BPI oo T

(CIM Collection) R s
UL

UNCLASSIFIED UNCLASSIFIED '  UNCLASSIFIED




PEE

o
=
&
<
-
%3
-~

Corporaie
Information
Managenent

| S——
‘.._

Functional
Economic Analysis
Guidebook

Veprsion 1.1 DTIC QUALITY IEPECTED 3

thesi(m fFor / B

15 January 1993
® NTIS  CcRragt g
)

DTIC 71AB
Unannounced 0

Justitication
-‘"—"“—"‘m._

By ..
Distribution

e e o e e

Avatlabiity Codes

. ,‘ Avail and{or
Oist | Speciat

M|

H
J




FEA GUIDEBOGK

il

CONTENTS

FOREWORD

INTRODUCTION

MODULE 1: What is FEA?

.
.
.

F - FURE S Y

1
1
1
1
1

.5

Module Objectives . . . ... ... i e
Functional Process Improvementand FEA . . ............
FEAPrinciples . . . . ... . . i i
Alook Ahead . ... ... .. ... . . i
Questions and ADSWETS . . . . . . v v it it e e

MODULE 2: Getting Ready for FEA

2.1
2.2

2.3

Module Objectives . . . .

FEA Functional Direction

Yerformance Measures . .

........................

-----------------------

------------------------

2.4 WhatisaBaseline? ............ ... .. i
2.5 Cost Analysis of Functional Activities . . . . ... .........
2.6 Projecting the Baseline Activity Costs . . . . ............

2.7

MODULE 3: Develop Alternatives

3.1
32

Quesstions and Answers . .

Module Objectives . . . .
What is an Alternative? .

.......................

------------------------

........................

3.3 Developing Costs for the Alternatives . . ... ...........

3.4

Questions and Aanswers . .

.......................

MODULE 4: How to Compare Alternatives

4.1
4.2
4.3
4.4
4.5

Mudule Objectives . . . .

........................

FunctionCostsandthe FEAModel . ... ..............

Risk Adjustment ., ... ..
Discounting Costs . . . ..

Using FEA Model Results

-----------------------

-----------------------

....................

2-11
2-13




iv

FEA GUIDEBOOK

i

MODULE 5: Packaging the FEA fer Approval

{:S.l Module Qojectives . . ... L e e 5-3
52 FEADocument Contenis . . . .. ... ...t 5-4
5.3 FEA Document Stages . ... . ...... ... 5-9
5.4 Questionsand AnSwers . . .. ......... .. ... 5-12

MODULE 6: The Next FEA Iteration

6.1 Module Objectives . . .. ....... ..., 6-3

6.2 Monitor Benefits Realization and Performance Measures . .. .. 6-4

6.3 Questionsand ANSWEIS . . . . ... vttt ittt 6-6
APPENDICES

A. Glossary

B. FEA Example: The Scenario

C. FEA Exampie: The Document

D. Performance Measures

E. Discount Factors

F. FEA - LCC/B Integration

G. FEA Linkage to PPBS




_FEA GUIDEBOOK ‘ v

FOREWORD

Functional Economic Analysis (FEA) is : management tool to deiermine and
document the costs and benefits of functional process improvements and related investments
in information technology. DoD Directive 8C00.1 establishes poli.y and assigns
responsibilities for completing FEAs. Draft DoD 8020.1-M indic.’gtes that FEAs are required
whenever process improvement decisions require new or changed %ata elements, or additional
investment expenditures for information techrology. The guidance states that these decisions
“shall be supported by quantitative data produced through functior ai economic analyses
which demonstrate that the risk-adjusted benefits clearly outweigh he costs of making process
changes.”

Since FEA is a new DoD methodology, implementation is being done on a phasea
basis as outlined in the ASD (C3I) memorandum of 22 October 1952. Specifically, this
memorandum calls for FEAs from a limited number of OSD organizations, but notes that this
type of analysis will eventually be required of all OSD organizations.

Development of this Guidebook represents a major miiestone in our effort to assist
functional managers in streamlining business methods to achieve he Department’s aggressive
savings targets established by the Defense Management Reporc. The Guidebook shows huw
to prepare an FEA through practical examples and illustrations that are consistent with (SD
policy. The Guidebook also shows that FEA is most effectively done in conjunction with
ifunctional process improvement analysis. Whilc portions of tic Guidebook are aimed at
meeting OSD decision reporting requirements, functional nanagers at every level of DoD
should find the Guidebook useful in meeting their responsibilities to justify their local
technology investments.

FEA is an evolving methodology. It will change as new tecbniques and tools are
developed and as experience is gained in applying the methodology. As these changes occur,
both the policy and Guidebook will be refined and updated through a coordinated effort with
the appropriate OSD organizations. Every effort will be made to minimize the impact of
these changes on the functional community. To facilitate this process, a comnment form has
been incorporated into this Guidebook.

I challenge each functional manager who is irivolved in making investment decisions
to understand and apply this guide, remain current with our implementation plans, and
integrate their own business process improvement initiatives with tiose of the Department.

(IQMM AA«-&%M&\M

Paul A. Strassmann
Director of Defense Information, ASD {(C3])
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INTRODUCTION

The 1990s are challenging times for the Department of Defense. Major changes in
the military threat to U.S. security interests have significantly altered defense requirements,
and corresponding reductions in DoD resources are required. Senior officials in the
Department are committed to achieving those savings by improving the efficiency of DoD
business processes. Ccrporate Information Management (corporate IM, or CIM) is the major
strategic initiative supporting this goal.

Functional Economic Analysis is an integral part of the CIM strategy to facilitate
process improvement within DoD. Official guidance describing what FEA is and its role in
the Fanctional Process Improvement (FPI) program is found in DoD 8020.1-M, Functional
Process Improvement. The purpose of this Guidebook is to show you kow to perform
Functional Economic Analysis consistent with the official guidance. In that role, this book
is similar to Process Improvement Methodology for the DoD Functional Manager, which
describes how to perform the initial steps of the FPI program, activity and data modeling.

This Guidebook will help you understand how to make the case for information
technology investments under the corporate IM program. Along the way, we hope to
convince you that FEA is a usefu} discipline for evaluating any type of investment within
DoD. As a byproduct, FEA provides essential information, not currently available, that
DoD managers can use in improving the way they perforn their functional activities.

FEA is an evolvipg methodology.
Similarly, this Guidebook will ¢hange as
new techinigues for perionming LA ate

devcioped, as pew (.0l supponing FEA Version {.1 of the Guidebook is meant to
become availz¥ie, oo as experience with be ased with Version 2.3 of the FEA
this Guidehook, i~4icaies Uetter ways to Model

describe Flii oo wepts and prosesas.
Flease ooneer the DDy Hotdive (1877
TELL T} w make size that your copy of
the Gndebork is the most recent vetsion available.
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1.1 Module Objectives

This module introduces the concept of Functional Economic Analysis (FEA). As
background, it outlines the Functional Process Improvement (FPI) cycle and describes the
important roles that FEA plays within the FPI program.! This module also presents the

central principles that form the foundation for FEA and describes the organization of the
Guidebook.

At the end of the module, you will be able to:

® Explain the rationale for Functional Economic Analysis within CIM.

® Describe th= principles of FEA.

Key Terms in This .viodule

A list of key terms appears at the beginning of each module. These terms are defined
in the Glossary in Appendix A of this book. The terms for Module 1 are:

Corporat: Information Management
Functional Economic Analysis
Functional Process Improvement

! FPI is also known as “Business Process Improvement.”
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1.2 Functional Process Improvement and FEA

One of the goals of corporate Information Management (IM) is to help the
Department meet the budget reduction targets established by the Defense Management
Review (DMR). A central CIM strategy is to facilitate cost-effective improvements in the
way DoD performs its functions. To support this strategy. DoD has developed the
Functional Process Improvement program, a structured approach for identifying, evaluating,
and implementing improvements to current Department processes.

Functional Process Improvement Cycle
Figure 1-1 displays the major steps in the FPI cycle, as presented in DoD Instruction

8020.1-M, Functional Process Improvement. To show the context of FEA, we briefly
describe these steps, starting with Define.

DEFINE ANALYZE EVALUATE
Objcctives, Functionai

Strategy, » » Aiternatives
Baselines Processes
EXECUTE APPROVE PLAN

New
Procasses, « ':.':::': : « implementation
Dats, Systems ~hang

Figure 1-1. Functional Process Improvement Cycle
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Define. To establish the framework for the FPI effort, the cycle begins by defining
the baselines, objectives, and strategies for the function.2 Baselines describe where the
function is now, in terms of processes, costs, performance measures, automated information
system (AIS) inventories, and other attributes. Knowing where the function is now is a
necessary prerequisite to determining where it should go, which is specified in the function’s
objectives. Strategies describe, in general terms, how the function will get from its baseline
to its objectives. Baselines, objectives, and strategies are also known coliectively as
functional direction.

Analyze. With the FPI framework developed, the work of analyzing current
processes to identify potential improvement opportunities begins.> Activity and cost models,
such as the IDEFO and Activity Based Costing (ABC) techniques chosen by CIM, are used in
both the Define and Analyze steps. They provide a structured approach for documenting
current processes and understanding how improvements to those processes might work.

Ideas for improvement opportunities can come from a variety of sources, including an
assessment of current obstacles to meeting the function’s objectives, surveys of best business
practices relevant to the function, the analysis of data sources and information flows, and the
process of building activity and cost models.

Evaluate. Functional Economic Analysis is the primary activity in the third FPI step.
Here improvement opportunities, which describe what should be changed, are turned into
initiatives by considering how the improvement opportunities should be implemented.
Initiatives are then packaged into alternatives, each of which describes a possible plan for
moving the function to its objectives. With the alternatives defined, FEA proceeds with an
evaluation of the alternatives, constructing financial and nonfinancial measures of merit to
help the functional manager determine the best course to follow.

Plan, Approve, and Execute. With a promising alternative selected, the more
detailed planning required to implement the alternative is performed. Then, approval of the
proposed changes is obtained, and the changes are executed.

Note that FPI is an iterative process. After one round of changes is under way, the
search for more improvements begins again.

? Function refers to a functional area under the direction of an OSD Principal Staff Assistant (PSA) or the
area’s subordinate functional activities.

3 A process is a chain of tasks or activities that produce a common product, and may cross organizational
boundaries.
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FEA: Process and Document

FEA plays two roles within the FPI program. As a process, FEA uses and interprets
the data needed by functional managers to choose the best alternative—the Evaluate step.
The primary focus of this process is the comparison of baseline and alternative costs using

the techniques of economic analysis.

As a document, the FEA is an essential part of the Approve step. It presents the case
for investments in DoD process changes by coilecting information relevant to the decision
and displaying that information in standard formats.

Figure 1-2 shows the sections
of the FEA, as required by DoD
8020.1-M. Note that the FEA
document includes more than just the
results of the cost analysis completed
as part of the FEA process. It also
summarizes strategic plans for the
functional area and activity, reports
on performance measures and targets,
describes the functional improvement
program, and outlines the supporting
data management and information
systems changes required by the
improvement program. The FEA
document is designed to “carry” all
the information needed to make good
business decisions.

FEA Contents

1. Functional area strategic plan

2. Functional activity strategic plan

3. Performance measures and targets
4. Improvement program

§. Economic analysis

6. Data management and IS strategy
7. Data and system changes

8. Data and system cost analysis

&
 —
T

Figure 1-2. Sections of the FEA Document
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1.3 FEA Principles

Three general principles have guided the development of the FEA methodology
presented in this Guidebook. These principles help to define what “good” functional
economic analysis is and show its usefulness in managing functional activities.

Functional Focus. Although the Director of Defense Information (DDI) has
introduced FEA to the Department, Functional Economic Analysis focuses on evaluating
changes to functional processes, not information systems. FEA is designed to provide ihe
manager with the bottom-line understanding needed to use all types of resources effectively
in meeting DoD objectives. In the case of information technology, this focus is necessary to
assure that AIS investments are selected because of the benefits they will deliver to DoD
functions, not soleiy because of technological considerations.

The functional focus of FEA carries through io the assignmient of responsibility for
preparing and approving FEAs. It is the functionsl manager of a DoD activity who makes
the substantive decisions in preparing an FEA, such as selecting the particular aiternatives to
be evaluated. It is the Principal Staff Assistant who approves the changes recommended in
the decision package. The role of the DDI in FEA is to ensure that the critical issues are
addressed by the methodology.

Measurement. The FEA methodology requires measurement of key attributes of
functional processes, such as costs and outputs. For the functional manager, quantitative
measures are important in assessing the current state of the function, in setting substantive
objectives, in evaluating alternative ways to achieve those obiectives, and in gauging progress
toward the objectives.

Currently, DoD managers often have to make important decisions with less
information than should be avaiiable to them. For example, financial systems designed
prircipally to allocate budgets and track expenditures at a corporate leve! don’t provide the
information needed to understand how costs are generated. This information needs to be
captured for the functional manager to develop and implement cost-effactive changes in his
or her function.
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Management Teol. The
FEA 15 designed to be an ongoing
manageraent tool, not a one-time
reporting requirement. As shiown
in Figure 1.3, the FEA can supyort
the fuactional manager in
responding mcre quickly, and
consistently, to analyses required
for the existing acquisiion and
programining/budgeting processes.
For acquisiiion support, the FEA
shows both the costs and berefits of
planned investments. For
programming/bndgeting support,
the FEA shows prajected function
costs by fiscal year. The FEA zalso
provides the management
information, such as performance
measures, needed to meaitor
progress toward functional process
improvement objectives within the
functional plan.

Totel Costs ,-f
[ l i
Funciional
FEA %l Plan i
Ivestrect e m

Meestires

£ wvﬁ
, Acnuisition l

Figure 1-3. FEA—A Multi-use ianagement Tool
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1.4 A Lok Ahead

To provide a roadmap for the reader, the material presented in this FEA Guidebook

-~ £ 2t

follows the steps of ihe FPI cycle.

Module 2 describes the procucts of the Define step that are needed to do FEA,
including the elements of functional direction, performance measures, functional baselines,
and activity costs.

Module 3 describes the important concepts in the Analyze step, including
improvement opportunities, initiatives, action plans, and alternatives. In both Modules 2 and
3, our emphasis is on showing wiat is required for FEA, not describing how to conduct the
analysis in the steps ieading up to FEA. However, we do refer to other documents that
should be helpfu: in performing the Define and Analyze steps and include some introductory
“how-t0” material to assist in getting started.

Module 4 shows how to perform the economic analysis that is the centerpiece of the
Evaluate step. It describes how to prepare cost information for use in the FEA Model,
introduczs the concepts of discounting and risk, and provides guidelines for interpreting the
results of the economic analysis. It also shows how sonfinancial measures of merit can be
inzorporated into the cheice of zn alternative.

Moduie 5 describes what should be included in an FEA decision package and outlines
the process for approving proposals made in that package.

Eodule 6 iitroduces “life after the FEA.” In particular, it describes how information
in the FEA can bz used to monitor and manage the approved changes.




1-10 FEA GUIDEBOOK

To help illustrate FEA concepts, we have created a sample FEA. The scenario,
which defines the function and presents the information necessary to perform FEA, is found
in Appendix B. You may find it useful to read through the whole scenario before turning to
the material in the modules.

The FEA decision package resulting from analysis of the information in the scenario
is located in Appendix C. We incorporate relevant portions of the scenario and the FEA
document into the modules using shading to distinguish the sample material from the text.
For example, the following excerpt from the scenario begins the description of the function:

FEA Example

1. Imtroduction. To begin the Functional Economic Analysis, information from other
sources will be required. An assumption in this guideline is that most information will be
part of the baseline maintained by the functional manager, not a data call undertaken as
part of the FFEA process. This appendix describes what these input data could consist of,
and provides the specific illustrations to be used for the FEA example document that
appears in Appendix C of this Guidebook.

The input material consists of the following items, each of which is addressed in detail
in this appendix:

®  Functional direction, as establisheG by senior functiunal managers as input
to the analysis.

®  The results of a process improvement project. The products of this effort
include activity models, improvement opportunities, initiatives, alternatives,
and action plans intended to meet the objectives prescribed ia the functional
direction. This project aiso identifies the costs and benefits of each
alternative.

2. The Settiug. This scenario i3 based on a DoD FEA effort, but the presentation is
for exposition only. The environment has been simplified, idealized, and extended to
illustrate types of situations faced by DoD activities. Readers should concentrate on the
information mappings and forms, recognizing that to fully explore a specific function
wouid detract from ccnveying a way of completing an FEA.,
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1.5 Questions and Answers

At the end of each module, frequently asked questions will be answered. This section
will be updated and extended in future versions of the Guidebook.

Is there any difference between an FEA and a business case?

The business case process is the same as Functional Economic Analysis.
Similarly, the terms Functional Process Improvement and Business Process
Improvement are used interchangeably.

At what level of DoD is FEA targeted?

The Defense IM program has divided DoD into functional areas,
corresponding to the division of responsibilities among OSD Principal Staff
Assistants. Within each area, a number of functional activities—mutually
exclusive collections of related functional processes—have been identified.
FEAs are required for investment decisions proposed for functional activities,
but the evaluation methodology used in [FEA can also be applied to smaller
pieces of DoD.*

Who prepares the FEA?

The FEA methodology is designed for use by the functional manager and
his/her staff. DDI is developing a consistent tool set to support the
preparation and maintenance of FEAs. In addition, DDI is setting up vehicles
to deliver analytical support, both DoD and contractor, for establishing an
FEA environment and performing complex cost analysis. Contact the DDI
Customer Hotline (1-800-TELL CIM) for the latest informatios.

Where is the official guidance for FEA?

DoD 8020.1-M, Functional Process Impro{}ement, provides direction for the
entire FPI program. Chapter 11 focuses on FEA,

4 A complete list of functional areas and functional activities is contained in Appendix D of
DoD 8020.1-M, Functional Process Improvement.
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DEFINE
« Functional Direction

« Perfosmance Measures
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2.1 Module Objectives

This module will help you gather information and prepare for Functional Economic
Analysis, with cmphasis on understanding the role of a baseline in an FEA. We will also
begin using the FEA example presented throughout the book.

At the comipletion of this module, you will be able to:
® Explain how functiona! direction shapes FEA.

® Develop appropriate perforrnance measures and objectives for baseline
activities.

® Present baseline activity costs and workloads.
Key Terms in This Module

Activities

Activity cost

Activity output
Baseline

Cost driver

Cost elements
Functional direction
viodel

One-tisme costs
Performance measure
Performance objective
Recurring costs

Unit cost

Workload
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2.2 FEA Functional Direction

Preparation of the FEA begins by
understanding top managerment’s intentions and
goals for the function, i.e., functional direction.!
Functional direction includes long-term objectives,
measures and targets for assessing achievement
toward these objectives, and strategies for meeting
these objectives.

Functional objectives provide a framework
for accomplishing missions and conducting
ongoing operations. This framework links
missions and operations to strategic direction and
joint war fighting requirements, as well as to
planned improvements in peacetime effectiveness and efficiency. These objectives support a
top-down, long range view (10+ years) of the function, but also focus on near-term
operational goals, including priorities for process improvement for the next six-year period.

Top management identifies performance measures for functional objectives and the
function’s primary outputs. These performance measures are quantified during analysis for
the AS-IS process and for each alternative. When approved, the alternative values become
functional performance targets and provide a verifiable basis for assessing progress toward
achieving the objectives.

Strategic plans document top management’s approach to these objectives. Functional
management strategy reflects the Principal Staff Assistant’s decision on the scope of process
standardization within the function thai will be carried out across DoD. The strategic plans
also reflect available resources that are budgeted or projected through the planning horizon.
The strategy also addresses: how major DoD initiatives (e.g., corporate IM) will influence
achieving these functional objectives, crucial events or considerations (critical success
factors), and decisions regarding the life-cycle of existing information systems and
information resources (e.g., existing systems picked for migration, or tzansformation, to the
corporate IM technical environment).

! Function refers 1o a functional area under the direction of an OSD Principal Staff Assistant (PSA) or one
of the area’s subordinate functional activities, each under the direction of a functional proponent or functional

manager.
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FEA Example

3. Functional Direction. The OSD Principal Staff Assistant (PSA) directed that
a functional economic analysis be devaloped for the functional activity of supply. The

PSA provided guidance for the functional area of supply to the functional manager, who

developed this guidance in
greater detail in order to
produce functional direction
for the functiona! activity.
Functional direction,
summarized in Figures B-

1 through B-5, has been
extracted from the functional
area and functional activity
strategic plans to serve as the
basis for process
improvement analysis and
planning.

Figure B-1 describes
the current functional
process. This current state of
operations is characterized by
paper information exchange
using the maii system, and by
the fac: that many retail
supply centers initiate
procurement actions with
individual vendors.

Figure B-2 portrays
the TO-BE strategic vision
for the functional activity.

- This future process is,
characterized by extensive
use of electronic data
interchange (EDI) throughout
the system, by greater
reliance on direct shipments
to customers, and by major
consolidation of procurement
actions,

3
f Wholesale Management

Figure B-1. Functional Direction
Current Business Practices

Figure B-2. Functional Direction
TO-BE Vision
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General Guidance

Apply corporate IM principles in developing process improvements.

Current Funding ($ millions) *

§ FY94 FY95 FY9% FY9? FY98 FY%2
DBOF 2,943 2,890 2,840 2,750 2,700 2,600

* These figures reflect the impact of DMRD-imposed reductions.

Current Unit Cost
Cost per Dollar of Sales $0.75

Workload ection (sales — $ millions

FY94 FY95 FY9% FY97 FY98 FY99
3,924 3,856 3,793 3,730 3.667 3,604

Figure B-3. Functional Direction
Cost and Workload Data

Figure B-3 provides overall direction. The guidance includes:

® Corporate information management (IM) principles. Supply
supports a wide variety of DoD functions. Application of
corporate IM principles will ensure that it is fully integrated and
contributes to the effectiveness and efficiency of future DoD
missions.

® Dollar funding information. This shows the current funded level
for the functional activity. This data is labeled “DBOF” because
supply is one of the functional activities that is funded through the
Defense Business Operations Fund. This stream of dollars
represents customer funding projected for supply, based on data
contained in the most recent Future Years Defense Program
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(FYDP) information. The Defense Management Review Decisions
(DMRDs) that affect the functional activity have already been
removed.

® Unit cost. This is the current unit cost for the functional activity.
In the case of supply, the unit cost measure established by the
OSD Comptroller is dollars of cost per dollar of sales handled by
the system.

® Workload projection. The dollar value of saies processed by the
supply system is projected to decrease each year.

Figure B-4 describes
the performance measures for
the supply functional activity.
Historical information shows
that direct contracts with
suppliers are clearly more
economic than either local
purchase or warehouse
strategies. The graph
illustrates the strategy to

Mix of Supply Transactions over Time

handle a greater portion of

transactions by filling orders Performance Measures
directly, and less by relying Performance Measures

on local commercial vendors Drect 18 rarcantage s

and \arehouse stocks. The
bottom states the performance
measures established for the
functional activity. This
figure shows the current
performance against the
measures. A key goal of the
supply process improvement effort is to decrease order-ship time and increase direct fiil
percentage.

Figure B-4. Functional Direction
Performance Measures

Figure B-5 offers the guidance regarding information technology (IT). This
guidance is based on the results of several analyses that were done for the functional
activity. These analyses determined that of the nine automated information systems
(AISs) now in use or planned for Gevelopment, two were determined to be migtation
system candidates. These candidate systems are OSD Agency System 898 and MILDEP
System 567. Development effort for the other seven AISs is frozen.
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e
System Baseline
Number of AIS in development in 2!l components -- 9

Preliminary System Migration Guidance

Candidates for migration system OSD Agency System 808
MILDEP System 567

Guidance: Freeze development and modernization on remaining seven AIS.

Strategic Data Guidance

Use data elements identified in high-level stdy.
Plan for migration to shared data system and mapping of legacy data.
Plan for source data automation.

Figure B-5. Functicnal Direction
Information Technology Guidance
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2.3 Performance Measures

Performance measvres gauge the - unt, speed, quality, and cost of work done by an
activity. In FEA, functional managers .._..st understand what triggers a functional activity,
what drives the costs it incurs, how the activity consumes resources, and what the activity
produces as an output. They must also understand how an activity’s resource consumption
varies in relation to changes in output. This helps more reliably forecast the resources and
capacity needed to cope with future workloads. These performance measures become the
bases for converting financial accounting information into management accounting
information, for estimating benefits, apd for year-to-year activity level comparisons.
Performance measures also focus the development of process improvements.

Performance measures must be meaningful to and achievable by tke functional
manager responsible for the activity. This is why a business process analyst typically
measures zctivities at one level differently from their higher-level aggregute activities, i.e.,
the measures become more abstract at elevated activities. An appropriate measure should
encourage the manager to think: “I can affect or improve what is measured.” Quantifying
these performance measures allows functional managers to establish arid monitor performance
objectives. Yet, these measures and objectives must be harmonious wita higher
management’s viewpoint. Functional managers accomplish this when they set performance
measures consistent with strategic goals and objectives. This provides the link betw:en
activities and strategic plans at all levels of functional management.?

Figure 2-1 shows
that top management gives
performance measures
through goals and
objectives contained in
strategic plans. Strategic
goals, objectives, and
critical success factors
shape functional direction.

Within this direction,
functional managers /

Guals °
Objectives

Performance
‘Measures

Figure 2-1. Performance Measures Link
Activities with Strategic Plans

2 C. Berliner and J.A. Brimson, Cost Management for Today's Advarced Maraufacturing. Boston: Harvard
Business Schoel Press, 1988.
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decide the necessary measures of volume, cost, quality, and speed of work for each activity
under their control.?

Performance measures must be relevant, measurable or observable, and easy to apply.
Performance data should be cost-effective, available, and timely. Please refer to Appendix D
for more information on performance measures.

FEA considers activity levels caused by ovtyear workloads. Typicallv, workload is
expressed as potential activity onsput,* and used to calculate unit cost. However, workload
alone does not cause future rices or falls in cost. Changes in efficiency, input cost, and
quality standards alsc influence unit cost. Using performance measures, activity costing
establishes the relationships between outputs and resource inputs, and identifies cost drivers,
o: those things that cause an activity to incur costs, e.g., regulatory changes. Some of these
relationships behave in a fixed manner, i.e., the cxpenditure of resources is constant despite
the amount of output produced. All other relationships behave variably, i.e., the expenditure
of resources rises or falls in some propertion to the volume of output. These relationships
provide insight for caiculating outyear resource requirements and costs from outyear
workloads, becauce today’s cost patterns may not be those in future years.

3 From a functional manager’s viewpoint, Figure 2-1 can be shown (using IDEFO notation) as Activity 40
(the strategic plan level), and its decomposed activities (increasingly detailed activities) A.1 through A.n and
A.1.1.1 through A.n.n.n:

* A performance measure assigned to an aciivity’s primary cutput is also referred to as the activiry
measure.
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2.4 What is a Baseline?

; 3 s L s . - "~ .|
A baseline is a reference position for

measuring progress in process improvement Initial Baseline

and related cost analyses.® Two situations

need to be considered: establishing the The initial baseline is the financiai
initial baseline and using an approved profile of the funds needed to satisfy
baseline from a prior FPI effort. current and future workloads.

.. ]
Establishing the Initial Baseline

Prior to undertaking process improvement, the scope has to be defined. This includes
the current funding level for the functional activity and the workload estimates over the
planning period. The functional analysis and modeling team develops an AS-IS model and
determines activity costs which will be used in latter phases. Analysis of the AS-IS model
can also establish initial values for functional measures.

The initial financial baseline used in the FEA will be computed for the total functional
activity as follows:

¢ Determine current functional activity funding level and estimated
werkload. This can be provided as part of the functional direction or
be the first step in the analysis and include both functional and AIS
COsts.

® Determine the unit cost. Compute the unit cost for the current year
using the tota! cost and workload information. (See Section 2.5.)

® Compute outyear cost estimates using unit cost information and the
estimated outyear workload information. (See Section 2.6.)

® Do not include in the initial baseline any costs associated with
previously approved process changes or AIS. Such costs are included
as part of one or more alternatives.

This baseline will be used as input to the FEA model which will apply appropriate inflation
indices and compute savings from alternatives.

5 The definition of baseline is evolving and will be further refined as corporate IM and FEA tools and
methodology mature.
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This process ensures that the full functional envircnment is considered. Prior
investments approved without the benefit of functional process improvement are not
automatically assumed to be part of the baseline. Previously approved investments will need
to be included in an approved alternative to proceed. For example, an AIS approved prior to
selection of a migration system may be terminated if it does not support the approved plan.

The FEA scenario (Appendix B) iilustrates the development of the baseline by
establishing the unit cost based on FY94 total cost and workload provided by the functional
manager. Outyear estimates are computed by multiplying the workload estimate by the unit
cost.

Using an Approved Baseline
L. .- -1 ]

In the future, new, expanded Approved Baseline
functional process improvement efforts may
be initiated by functional managers. At that An approved baseline describes the

time, the current baseline will be based on resources needed, using current processes
the approved plan and the status of the and reflecting pending changes, to satisfy
functional process, funding levels, project current and future workloads.

performance, etc. This is discussed in
more detail in Module 6.

A baseline provides a standard for
comparisons. Performance measures provide the common factors (e.g., cost per output
measure) for these comparisons. One type of cost comparison involves the predicted cost of
alternatives, which we will discuss in Module 4. Another comparison in’olves monitoring
actual activity costs to planned activity costs, which we will discuss in Module 6.
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2.5 Cost Analysis of Functional Activities

The previous section stated that the AS-IS model for the baseline must include the
current cost of doing business. This section describes the activity cost analysis procedure for
figuring out the current cost of doing business. This discussion focuses on the output of the
acrivity cost analysis effort, not on the procedures of cost analysis. Specifically, we will
present the activity cost worksheet for the functional activity.

Activity costing has several uses throughout the process improvement effort. Activity
costing can guide the activity modeling effort. We have already mentioned that it measures
the actual cost of your function (i.e., to develop the current cost of the baseline). We will
discuss in Section 2.6 how the cost worksheet presented here will help to project future costs
for the baseline.

Output refated to
a measure {e.g.,
number of items

per year)

| Standard Cost Elements ($)

Civilian | Military | Info l Activity § Activity | Unit Opns
Activity | Labor | Labor | Tech [Facilities| Material| Other |Cost($)] Output {Cost($})]| (%)
1 8 9 10

2 3 4 ] 6 7 1
] At 100 240 &0 30 120 40 830 200 2.90 100
A2 200 80 40 45 8¢ 15 430 50 8.60 0
A3 300 120 150 80 70 20 740 100 740 §0
A0 600 440 249 168 240 75 1780 400 | 1750 | 65428

The numbars in these columns
cannot be added since they may
be based on different output
measures (i.e., apples vs oranges).

Figure 2-2. The Activity Cost Worksheet

The activity cost worksheet in Figure 2-2 represents the historical costs associated
with a function. The (A0Q) row contains the totals for standard cost elements and frequently
can be related to actual budget values, The key components of this worksheet are:
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® Activities. The first column of the cost worksheet represents each
activity defined by an activity model or a node tree for the function.
Activities Al, A2, and A3 are “sub-activities” of activity AO0.

®© (Cost Elements. Cost elements are factors of production.® They are
the specific resource inputs to activities. To facilitate preparation of
the FEA, we chose the cost elements used in Version 1.3 of the FEA
Model {see Module 4): Civilian Labor, Military Labor, Information
Technology, Facilities, Material, and Other.” Columns 2 - 7 show the
current level of resources used by an activity for each cost element.

® Activity Cost. Activity cost represents the total cost associated with
an activity. Resources for each cost element are simply added for a
total activity cost (column 8).

® Activity Output. An activity output shows the annual volume of the
primary output® for that activity. Types of primary output may
include: number of patients treated, tons of waste removed, number
of soldiers trained. Activity output is simply the annual quantity
(volume) of output units produced: 4,000 patients treated, 16,000
tons of waste removed, i,367 soldiers train:.d.

® Unit Cost. Unit cost (column 10) shows the relationship of inputs to
outputs. It is the average cost of producing a unit of output. Unit
cost is calculated by dividing the activity cost (column 8) by the
activity output (colurnn 9). Unit cost is an important indicator of how
efficiently an activity transforms inputs (resources) into outputs.

& Operations %. The final column represents the percentage of total
activity cost directly related to the primary output of that activity.
Costs directly related to primary outputs are called “operations”
costs.’

¢ C. Berliner, and J.A. Brimson, Cost Management for Today's Advanced Manufacturing. Boston:
Harvard Business School Press, 1988.

7 Definitions of these cost elements are provided in Appendix A.

8 See Appendix D for an explanation of primary output,

* Costs indirectly related to primary outputs are called Management & Support costs. These costs cannot
be easily or economically related to primary outputs, typically support more than one output, and are defined by

their secondery outputs, The Operations % is used later to calculate the “tooth-to-tail” ratio in the FEA Modsl.
(See Module 4 for more information on operations costs, tooth-to-tail ratio, and the FEA Model.)
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2.6 Prcjecting the Baseline Activity Costs

The FEA will compare the projected future costs of each alternative to the current
baszline over a given planning horizon (i.e., analysis period).!® Remember that the baseline
is not just a single point in time, but rather, a series of points (i.e., a line) over a time
horizon. The activity cost worksheet presented in Section 2.5 shows only one year of cost
data. Thus, future costs must be projected for the baseline. The activity cost worksheet is
the basis for projecting future costs for the baseline. Ir this section, and in Section 3.3, we
present a process for developing the future costs of the baseline and alternatives.

The cost worksheet shows &istorical costs associated with the current method of doing
business. The FEA shows future costs for the ba: eline and alternatives. Inflation (and
deflatica), future workloads, process changes, and investments influence future costs.
{Infladon will be discussed in Module 4.) Therefore, if workloads 2nd budgets stay the
same, «nd no process changes or investments are made, projected costs are approximately the
same as carrent costs (excluding the effects of inflation). However, how are projections
made if one or more of these factors does change? We deal with the first two issues
(budgets and workloads) separately in this section and the other two issues (process change
and investment) coliectively in Section 3.3.

Changes in Future Budgets

First, although future costs are affected by the budget outyears, budgets are important
in FEA for comparison purposes only. Therefore, don’t use proposed budgets to help
project the cost of a baseline or alternative; use them simply to measure the affordability of a
baseline or alternative.

Projecting Costs Based on Changes in Future Workload

Second, changes in workload will likely produce changes in cost. The total cost of
producing 400 widgets this year should be less than the total cost of producing 500 widgets
last year. But how much less? The cost worksheet contains workload information in the
activity output column. If the workload decreases (or increases), the activity output for each
alternative can be adjusted downward (or upward) similarly. Remember, activity cost equals
unit cost times activity output. Therefore, as Figure 2-3 shows, cost will decrease ar the
same rate workload decreases.

' The FEA Model, presented in Module 4, recommends a period of analysis from 12-18 years: six years
of data entry and 6-12 years of residual.
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A 5% decrease per year
in workioad ...

Coetsm
<8
1580
1173

( . 170
... results in a 5% per oo L
. t ) - —— e v——————
year decraase in cost. 13456 ven
4
=
- Cvian ey iy Focitncs | Motoriad | sativity | Acthey Unit
Aslivity 1 Laber | Laher Toth Cont |Messus! Cost
At 19 ] ] » 16 58 200 wm
A2 206 [ ] “ 4% “ 48 » (2]
A 200 12 10 » " bz d 109 >
™M ] e “ T ] A% ] 1% ] ies T

ABC Worksheet §

Figure 2-3. Projecting Baseline Costs Using the Activity Cost Worksheet

This adjustment based on workload changes, while quite simple, only serves as an
initial estimate of future cost. The analyst may need to make some additional adjustments to
the cost worksheet before using it to project future costs. Sometimes, the level of certain
recusring and one-time costs does not change when the workload (level of output) changes.

Fixed Costs. Recurring costs are normally varizole costs. That is, recurring costs
usually vary with workload or other factors. Some recurring costs such as facility
maintenancz, or personnel travel may not change with small changes in the scale of
operations (i.e., they are fixed costs in the short term). For example, if workload decreases
hy 5%, facility maintenance may stay the same. (At some point though, say a 20% decrease
in workicad, we would expect to see a reduction in expenditures for facility maintenancs.)
Thus, if some recurring costs are fixed, increases and decreases in workload may not yield a
proportional increase/decrease in cost.

Depreciated One-time Costs. The cost worksheet may also contain capital asset
costs, such as buildings. One-time costs may te amortized in the cost worksheet. This
amortization is used to show the percentage of the asset used by the activity vver a one-year
period. Amortized one-time cost information is not applicable to the FEA. The FEA oaly
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shows costs when they are incurred (i.e., “cash flow”}. Therefore, remove one-time costs
that have been depreciated in the cost worksheets before projecting the cost worksheet.!!

Sunk Costs. The FEA reflects resource impacts when they occur. The FEA is a
decision making document, and therefore, costs incurred before a decision are not included
in the analysis. Sunk costs, because they werz incurred before the decision are irrelevant to
the decision and are not included in the FEA.

summary. .-~ _— .. ‘-4 .- . ]
gligure 2-4 s;lmmarizes USING THE ACTIVITY
e process for COST WORKSHEET TO
projecting the future PROJECT COSTS

cost of the baseline by
using the activity cost

worksheet: 1. Remove “fixed” recurring costs. (i.e., those that will

not change with changes in the workload).

2. Make sure the cost worksheet does not include any
depreciated one-time costs or sunk costs.

3. Recalculate unit cost with the costs that remain in
the worksheet (activity cost/activity output).

4. Project future cosis by multiplying the new unit cost
by the future workload (activity output).

5. Add the fixed, recurring costs from step 1 back into
the projected values.

L. - - ...~ ./}
Figure 2-4. Projecting Costs

" Consider a facility with a 50-year useful life and construction cost of $10 million. The cost worksheet
may reflect this as a capital cost and show the amount of the facility used by an activity during a one-year
period. ($10 million / 50 years = $0.2 million/year). The FEA, however, reflects the facility resource impact
when it cccurs and would not show a cost of $0.2 million/year.
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FEA Example

4. Baseline Models
and Costs. The functional
manager directed the
development of the baseline,
which comprises an AS-IS
model and associated costs,
as the basis for process
improvement.

AS-IS Activity
Model. Figure B-6 shows a
node tree for the supply
functional activity.

AS-IS Cost
Worksheet. Figure B-7

Conduct suppty‘operations (AQ)

Determine
requirements (A1)
ODewimine RS
requiremants (A11)

- Oewrmine
peacetime siock
tequirements (A12)

F Detormine
acutring
tequirements (A13)

“Recelve
requisition (A14)

Afquire !oqumd
quantives {A2)

|- Consotidata

requirements (A21)

|- Monttur wholesale
atock (A22)

- Monitor retail
wtocks (A23)

L. Satact
Suppiiet (A24)

(- Maiyphone
ordet (A25)

L-Racycle reparadles
(A26)

Maintain
zveniories (A3)
- Recote
ahipments (A34)

+- Perform quakty
cohtrot {A32)

L. Dispose of
obaclets
sthck (A33)

L.Record state
and county for
inventories (A34)

Ship supphes

1o requisitioners (A4)
Valdute
requiaition
data (AM41)

Delermine

supply
source (Ad2)

Mail relsase
order (A43)

presents the activity costs for

supply operations. Actual
costs were developed and

Figure B-6. AS-IS Activity Model

then allocated to the activities. The most recent actual cost data available were from
FY92. These numbers were obtained, then inflated to equivalent FY94 values. This
conversion from FY92 tc FY94 values produced the bottom-line totals in Figure B-7;

these numbers were then allocated to the activities in the AS-IS node tree.

Figure B-7. AS-IS Activity Cost Worksheet ($ millions)

m—w e O oot

Activity Activity
Output
Personnel | Info Tech | Facilites | Material Other Total 10:4]

ST, | Wi = e e —
Determine 10.0 3.0 1.0 2.0 50 210 150 140 50%
Req’'mts
Acquire 41.0 5.0 1.0 6.0 17.0 74.0 308 243 80%
Quantities
Maintain 225.9 4.1 64.2 2,301.3 22 2,681.7 $150 512 90%
Inventory
Ship 90.0 6.0 1.0 23.0 40.0 62%
Supplies

e e

2,333 154.0
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Cost Baseline. Figure B-8 shows the cost baseline. For an initial FEA, the
baseline is the cost of accomplishing the known and projected workload, using the
existing functional process with no changes.

The cost baseline contains two sections. The top section of the figure shows the
day-to-day recurring costs associated with conducting supply operations. The bottom
portion shows investment costs. These investment costs represent planned expenditures
of procurement dollars to acquire programmed replacements for existing automated
systems.

If investments were planned for process improvements, they would be reflected in
the bottom section of Figure B-8. However, as explained elsewhere in this publication,
the baseline for the initial FEA in a functional activity does not reflect investments for
previously planned process improvements.

COST ELEMENT FY9% FY9§ FY9% FY97 FY98 FY99

RECURRING COSTS

Personnel 366.9 360.2 353.5 346.9 340.2 333.5

Info Tech 7.0 6.5 9.9 134 16.8 20.3

Facilities 67.2 66.1 65.0 64.0 62.9 61.8

Material 2,323 2,295.0 2,257.1 2,220.3 2,183.0 2,145.7

Other 154.2 145.8 137.4 140.4 142.0 1420

i "
Tatsl 2,927.6 2,273.6 2,823.5 ] 2,784.0 2,744.9 [ 2,703.3
—_— . —

INVESTMENT COSTS

Personnel - - - - - -
15.1 18.0 21.0 12.5 5.5 -

—— e e e

15.1 18.0 21.0 12.5 55 -

TOTAL COST l 29427 2,891.6 2,844.5 2,791.5 2,750.4 2,703.3

Figure B-8. Cost Baseline ($ millions)
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2.7 Questions and Answers

What is the standard representation for AS-IS and TO-BZ activity models?
Models prepared in IDEFO are considered standard.
Where and when does activity costing enter into FEA?

Activity costing is normally performed after the activity modeling effort and
before the development of improvernent opportunities, initiatives, and
alternatives (as discussed in Module 3). The activity costing effort helps to
analyze the existing activities, supports the development of alternatives prior to
the FEA (i.e., it helps in developing costs for the alternatives), and supports
future reporting of actual activity performance.




Functional
Economic Analysis
Guidebook

MODULE 3:

Develop Alternatives
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ANALYZE

* improvement Opportunities
° Initiatives
e Action Plans
* Alternatives

* Future Costs
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EXECUTE | 4 | APPROVE | ¢ PLAN_! |
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3.1 Module Objectives

This mcdule wil! describe the information needcd to begm FEA, emphasizing the
purpose and devzlopment of alternatives to the baseline. At ihe completion of this module,
you will be able tc explain how to:

® Select and formulate the most promising improverient cpportunities into
meaningful initiatives.

® Combine initiatives into meaningful alternatives.

® Identify and estimate costs and cost savings associated with each alternative.

Key Terms in This Module

Action plan

Aliernative

Improvement opportunity
Initiative

Investment
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3.2 What is an Alternative?

Alternatives are formed during the analysis phase. FEA procedures call for at least
two alternatives to the baseline and emphasize functional! improvement before technicai
improvement, i.e., do it better before you do it faster.

Alternatives are developed to provide o —

functional management with insight to the Alternative

financial and operaticnal impact of proposed

improvement changes. This development is a An alternative is a slate of initiatives
complex process. The methodology that can achieve a functional activity’s
illustrated in Figure 3-1 is used iteratively to intended TO-GE state.

arrive at the recommendations presented in

each alternative,

Improvement Good
Opportunities Ideas
/ /)
7
R Implementing
Initiatives Good Ideas
= = ." — Packaging
z 2 and
Evaluating

Alternatives

Figure 3-1. Packaging Improvement Opportunities into Alternatives

& Improvement opportunitics, These are whar needs to be done to the current
AS-IS environment to move toward one or more of the future, or TO-BE,
functioral objectives. Functional experts discover improvement opportunities
through observation, intuition, analysis of AS-IS activity and data models and
functional directioa, and personal experience. Improvement opportunities can be
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changes to prevent or correct problems or deficiencies, to emulate best practices,
or to implement innovation.

® [Initiatives. These are how improvements can be accomplished, typically in terms
of projects and related action plans. An initiative has a result or product that
requires time and resources. Each initiative must be accompanied by a cost
profile that reflects its resource use. A resuit can be a change in the business
process with a resulting change in activity costs and performance values.

© Alternatives. Each alternative is presented as a table of future costs (totaled by
fiscal year) that identifies functional activity and investieent costs by cost element
(e.g., civilian labor cost, material cost), consolidated action plan, a:d estimaied
performance values. Investment costs are derived from initiative cost profiles. A
separate activity cost worksheet is prepared for each fiscal year for ¢ach
alternative, recording the planred changes in an activity cost and performance as
initiatives are completed.

Iiuprovement opportunities are generated by proiect teams of functional experts and
customers supported by analysts who, as a team or individually, analyze IDEF process and
data models. Process models allow the team to visualize the process activities and to
brainstorm improvement ideas. Also, by analyzing the cost and output of the process
activities, cmphasis can be directed to activities with high unit cost and/or unacceptable
performance. Data analysis identifies the knowledge source of the data and processes that
redundantly and inaccurately create and handle the same data.

The next step is to rank potential benefits and the investments required to achieve
each opportunity and the degree of support for functional goals. This information provides
the bazis for initial evaluation and prioritization. These improvement opportunities are
extended and refined during analysis.

An economic analysis or action plan for each inprovement opportunity is too
bardensome. The team, instead, uses an iterative process to reduce the number of factors.
The team eliminates opportunities with fittle berefit or relationship to functional objectives.
They develop initiatives to implement the seiected cpportonities. Ultimately, the team groups
initiatives into separate, reasonuble approaches (i.e., alternatives). This process of
concentrating improvements is repeated until the team identifies coherent plans and
management options.

While the process of combining these disparate ideas and actions is not
straightforward, neither is it undirecied. Made:s, often matricss, are used to evaluate,
prioritize, and establish reiationships among the many improvement opportunities. An
alternative may need adjustmenis, and this may require reconvering the core team of
functional experis and the financial analyst afier the alternative’s initial submission.
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Forming Alternatives

To perform economic analysis, alternatives must have the same high-level planning
horizon, primary outputs, and workload as the baseline. Alternatives change one or more of
the basic elements illustrated in Figure 3-2 as

follows:
Workioad Controls

@ A different input. A process
hpprqvefnent 12ay reduce cgsts by Primary Output
simplifying an inpw {changing the Inputs ‘ -
input’s properties while retaining its ~———p» Activity
fit, form, and function).

& 4 different control. A tevised Byvroducts
regulation may relax a process Mechanisms
tolerance, causing a cost decreaze,

Kigure 3-2. Activity Elements
® A different byproduct. An
iraproved process may reduce or eliminate waste.

® A different mechanism. Changing the skill level may reduce the time and cost
to execute a task, or automating a process may reduce cost by displacing manual
activities (offset by the process automation investment).

® A different set of activities. Eiliminating non-value added activities.

While each of these changes can be made independent of the others, at least nne of these
factors must be different in the alterpative from its condition in the baseline.

Non-Value Added Activities in Alternatives

Nen-value added activities are activities that create delay, excess, or variation in a
process. Analysis of the baseline activities exposes non-value added activities. Activity titles
with the following words usually reveal non-value added activities: move, wait, check,
review, verify, store, inspect, rework, record, asd approve. Any activity that the customer
does not value should he eliminated or significantly reduced.

Actions to eliminate or significantly reduce non-value added activities are included in
the action plan for ar: aiternative, where they can be reviewed and approved by the functional
manager. Savings are part of activity cost reductions of the alternatives.
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FEA Example

5. Results of Process Immprovement Analysis. The functional manager convened
a group of functional experts, customers, and analysts and developed improvement
opportunities, initiatives, alternatives, and associated action plans.

Improverent Opportunities. Figure B-10 summarizes the improvement
opportunities for the functional activity. It is projected that it will take five years to fully
implement a new functional process. Because our process improvement begins in FY%4,
the steady-state year is FY99. Of course, even before full implementation is achieved,
incremental improvement will be achieved «:~ arious elements of the redesigned process
are put in place. The quantification of projected benefits in Figure B-10 was used to
focus attention on high-payoff improvement opportunities. In most cases, improvement
opportunities will nave to be implemented in combination with each other in order to
achieve the projected steady-state benefits.

Ii Improvement Opportinities

1 § Implement just-in-time inventory
procedures,

Projecied Steady-State Benefits

3-5% reduction in unit cost.
10-day reduction in order-ship time.

2 || Imtegrate wholzsale and retail logistics

20-day reduction in order-ship time.
gperations.

3 || Minimize low dollar-vzlue contracts.

5% reduction in cost of procurement and
contract payment operations.

by state and location (ion-valus added).

o
Eliminate requirement to report inventories | 5% reduction in unit cost. ll

Eliminate requirement to validate
requisition data (non-value added).

i-hour yeduction in requisition processing “
time,

Implement electronic commerce (EC) and
electronic data interchange (EDI).

2-3% rzduction ir unit cost. “

Implement paperless transaction system.

1-3% reduction in unit cost.

o0 13

E Consolidate contract payment operations.

5% reduction in cost of contract payment
operations.

Implement data charing/migration.

Z% reduction in unit cosss.

Fignre B-10. Improvement Opportunities
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Note that two of the improvement opportunities, numbers 4 and 5, are
eliminations of non-value added sub-activities in the AS-IS node tree-—subactivities A34
and A41. Elimination of these non-value added activities will be made a part of each

alternative that is developed.

Initiatives. Figure B-11 contaips the initiatives that implement the improvement

opportunities listed in Figure B-10.

Initiatives

Must include training time.

procedures to all users.

Install new system at large facilities. i month per
site
Instali new system at small facilities. 2 weeks per Maust include training time.
site
Prepare etter requesting policy change | 1 month
on inventory reporting.
Develop training programs. 6 months Training to be conducted on-site by in-
house personnel.
Build data system. 10 months M., provide export capability. ]{
Select migration inventory system. 2 months Must provids export capability.
Must be corapatible with current LAN.
- f
Develop interface between inventory 5 months
system and contract payment system.
Merge inventory databases. 4 months
Develop new policy and procedure 2 months Joint i-honse/contractor team.
documents. Must o¢ ready before implementation
at first site,
Implement training programs. 1 month per Cost negligible if done in-house.
site
Disseminate information on revised Ongoing Plan an aggressive information

Figure B-11. Initiatives
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Alternatives. After reviewing the improvement opportunities to determine the
extent to which they contribute to the achievement of the objectives established in the
functional direction, the alternatives in Figure B-12 were developed for more detailed
analysis.

=== ——

Alternative Title & Description

A Centra'ized Procurement with EC/EDI
Fully implement EC and EDI. Implement at large supply facilities first.
Integrate retail and wholesale supply and standardize AIS throughout the system.
Maximize buying power by consolidating contracting operations.

Eliminate recording state/county data for inventories.

B Local Procurement with EC/EDI
Implement EC and EDI at retail level.

Capitalize on supply centers’ relat:onships with leeal suppliers.
Eliminate recording state/county data for inventories.

Figure B-12. Alternatives

TO-BE Models. A

steady-state TO-BE activity
model is provided for each
alternative. These are shown Conduct supply pperations (A0) ’
. . T !
in Figures B-13 and B-14. D,Jm,, Acquke fecied mLm Ship supplies
requiretnents (A1} quantties (A2) irwvarfories (A3) 1o recusitionsts (AS)
. L. Determine WRS -Consolidate Recelve Detarming
Each of these equissmants [A11) requirsmants (A21) shipmenis {A3%)
alternative node trees calls  Datmine L Montorwholesate Pororm quetty
2enad 3 scetims slock ek (A2 control (A32
for the elimination of the e 12) wa) )
n Tuitt . Monkor reted Dispose of
non \fgiue ad?;d activities S —— .
A33]
zdenp‘ ed earlier. nUG et Lset 0k (A33)
Additionally, each of the TO- - suppser (A24)
s g0 ot 1 1 T IR
BE models indicates that aquston (A1) Htmwen |
order(A2%)
Recycis eparabies

Figure B-13, Alternative A

TO-BE Activity Model
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activities being done today by mail or by telephone will in the future be done by
electronic transmission. These remaining but modified sub-activities are highlighted in

dashed boxes.

The difference
between the two alternatives
in steady state is that
Alternative B, with its
increased reliance on local
procurement operations,
eliminates activity A21, the
consolidation of
requirements.

Conduct supply lopembons (AQ)

] | |
Determine Acquire fequired Maintain Ship suppiies
requirements (A1) quantities (A2) irwentories (A3) 0 requsitioners {A4)

L. Datermine WRS fMonkor wholessle Recoive Dstermine
tequirements (A11) steek (A24) shipments (A31) supply
source (Ad1)
~ Determine {-Monkor ratail Perform qualty | eeeseesenensesninann, .
peacetime stock stocks (A22) controt {A32) * Transmit release,
requirements (A12) ; ofder (A42)
- Select Dispose of !
I~ Determine supplier (A23) obsolete
recurring PR \ stock (A33)
requitements (A13)  LTansmit
lordet (A24) ;
—ReceiVe teenerene o avamanes .
requisition (A14) “Recycls reparables
(AZ5)

PR,

Figure B-14. Alternative B

TO-BE Activity Model
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Relationships. The specific relationships among improvement opportunities,
initiatives, and alternatives are shown in Figure B-18.

e S e

Alternative Initiative Improvement Opportunity
Alternative A. || Select migration inventory system. Implement just-in-time
Centralized Install system at supply centers. inventory procedures.

ement Develop training programs,
with EC/EDI Develop policy and procedure documents.

Implement training programs.

Merge inventory data bases. Integrate whole and retail

Develop training programs. logistics operations.

Develop policy and procedure documeris.

Implement {raining programs.

Merge inventory data bases. Minimize low doilar-value

Develop policy and procedure documents, contracts, i

Prepare letter. Eliminate requirement to
report inventories by state

{f and location.

Develop policy and procedure documents. Eliminate requirement to
validate requisition data.

Develop interface between inventory system and Concolidate contract payment

contract payment system. il operations.

Build data system. Implement data

Merge inventory data bases. sharing/migration.

f b ——
Alternative B. || Select migration inventory system, Implement just-in-time
Local Install sysiem at supply centers. inventory procedures.
orocurement Develop training programs.
with EC/ZDI Develop policy and procedure documents.

Implement training programs.

Prepare letter. Eliminate requircment to
report inventories by state
and location.

Develop policy and procedure documents, Eliminate requirement to
validate requisition data.

Build data system. Implement data

Merge inveatory ata bascs. . sha_ring/migratio. o

Figure B-18. Relationships amonrg Alternatives, Iritiatives, and Improvement

QOpportunities
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Action Plans. An action plan is provided for each alternative, and these are
shown in Figures B-19 and B-20. Each action plan shows the time-phased initiatives that
will be required in order to implement the alternative and achieve the improved functional

Process.

Belect migration system A

Propase letier for policy chenge FAN
Deveiep and

M:.qmm LD
il st vyviete A A
degraie databases A‘A

Conduct pelicy und
#receduns Yraining

insiall syshv atiurge Cites
Conduct system ¥aining
inclal sysiem at small sites
(I |
don Jud Ju
9

£E -
2% —

VA saae AN

S——2

Ly=1\
JA ¢ AN

1
X

2F _
85

Select migration sysiem
Prepare letter for policy change

Develop policy and
procegures decumenty

Sulld data sysien
integrata databeses

Conduct policy and
procedures tralning

rwtall equipment at tocal
contract offices
instak new system
Conduct system trmhing

A
A
LA
SN

|
LS
u

8§ —
£

Figure B-19. Acticn Pian for

Alternative A

Figure B-20. Action Plan for
Alternative B

Benefits. An estimaie was made of the extent to which each of the alternatives
will impact the measures established in the functional direction. This projection is shown
in Figure B-22. Note that each alternative is assessed using both of the measures
prescribed in Figure 3-4 and the unit cost measure in Figure B-3. The projection shows
how the baseline and each of the alternatives will perform at steady state.

Mezasure Baseline Alternative A | Alternative B
Unit Cost {per dollar of 0.75 0.68 0.74
sales)
Order-ship Time 25 days 10 days 12 days

' Direct Fill Percentag» 50% 5% 60%

Figure B-21. Steady-State Comparison of Alternatives
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3.3 Developing Costs for the Alternatives

Section 2.6 showed how to develop your time profile of baseline costs using projected
workloads. This section describes, in general terms, how to develop similar profiles of
function costs for the alternatives.

Step 1: Cost Changes for Initiatives

It is often easiest to start by estimating the cost changes (relative to the baseline) that
will be generated by each initiative or project that is included in an alternative. Typically,
these changes will include both increases in investment costs as well as decreases in recurring
costs, the savings generated by the project.!

A variety of methods can be used to estimate the cost changes associated with an
initiative; the appropriate choice depends on the nature of the initiative. Possible approaches
include:

® Best Practices. If the initiative is based on a best business practice,
what were the savings documented by other businesses? What were the
implementation costs?

® Analogy (Historical). This method is similar to best practices, but applies to
cases where there is no widely accepted standard. What is the maintenance
cost for a laboratory facility in Anchorage, Alaska? Historical maintenance
costs for laboratories, facilities in Anchorage, or (one hopes) laboratories in
Anchorage can be used to estimate the current cost for maintenance of such a
facility. Historical cost estimates are probably the most common source of
cost estimates. Cost data bases exist for everything from office supplies to
software maintenance.

e Expert Opinion. This is useful when cost sources or data bases are not
available. This applies to new types of equipment, buildings, software,
technology, etc. Consult the experts in the area for their estimate of
investment costs and future savings.

® Prototypes. Prototypes are most useful when there is major uncertainty about
proposed process, procedure, or supporting information system changes.
Under these circumstances, other means of estimating may not be satisfactory,
because there are not enough details and information on which to basc an
informed estimate.

! Removing non-value acded activities, however, may produce cost savings without an associated increase in
investment costs.
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© Parametric Cost Estimating. This offers 2 scientific, yet simplistic approach
to developing costs. In parametric cost estimation, the initiative’s components
are broken down to a level for which cost daia are readily available. The
costs of the components are summed to arrive at a total cost. For example, if
a house consists of 38,000 bricks and 5,000 shingles, the cost of the house can
be estimated My finding out the cest of bricks and shingles.

If these cost changes are estimated by fiscal year, the cost profile ror the zlternative
can be calculated as the sum of the baseline cost profile and the cost changes, as shown in

Figure 3-3.
— —
' W /A ]
H Bl Cost Projoctons
L Inwesiment Costs, Alt A
%
" e 1)
Bl adimens SO g'l_ {rrtres
STSJ 06’ gﬂ') -‘-m:
20 mgg E ; L___j
t ”
YT T YT, ) o ]
Yeur ] H 3 4 E 8 i
L - \2%
Coct Savings, AltA Annuz Total Cost. AltA
100 4 --m; =00
0 4 P L] 000
+ -t = sME’\ﬂ_H
%00 .
a0 | —~—— =t AtA
15¢ :J v 7 1 r iy
b b ¢ 1 2 3 & 3 ¢
2 3 4 5 [ Yo
Yeur

Figure 3-3. Calculating Alternative Function Costs

3¢ep 2: Create Activity Cast Worksheets for the Alternatives

The functional manager needs to know how implementing aliernatives affects the
function. This is done by using the cost chznges developed in Step 1 to modify the annual
activity cost worksheeis., While the activity cost worksheet is described at a very high level.
costing should be worked in enough detail for the manager to appieciate where savings are to
be achieved.

Step 2 is always comnpleted for the selected alternative. When complete, you will
noxinally have developad six worksheets to cover the six years to be entered in the FEA
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Model in addition to the bascline. Other alternatives may be analyzed similarly 2¢ the
discretion of the analyst.

The baseline activity cost worksheets, the savings computed in Step 1, and the
chinges to the AS-IS model are used to develop future year worksheets as il'ustrated in
Figare 3-4. In Step 1, we determine “wncn” the functional changes can be made and
estimate the size of tne savings. The AS-IS mode] identifies which activities are affected.
Savirgs are either allocated to activitics or new activity costs are dev2loped considering the
process changes.

Determining how activity cost changes is complex. Charniges 1 one part of the
model caa cause savirgs i raany facets, often involving multiple activities simultaneously.
After allocatisnc are complete rev unit costs are developed using estimated workload and
the “activity based cost” graph prepared. These products show the functional manager how
the alternative will affect the underlying functional precesses as well as the overall cost
profile.

Civillan j Military | Info , Activity | Activity | Unit Opnl
Activity | Labor | Libvor | Tech [Far'iities|Matarial|{ Otl.er [Cost($) | Output {Cost($)| (%)
8 0

4 2 3 4 $ - 7 8 11
A% 100 240 5 30 120 40 &0 200 230 100
A2 250 30 20 45 60 15 430 50 860 0
A3 300 120 50 0 70 20 740 10¢ 740 8
— I
A0 600 440 280 158 240 7% 1760 100 | 17.50 | 54.28 {i|¥

I Alterrative Actlvity Cost Worksheets i /

‘ Functional Activity Based Costs I

Figure 3-4, Cost Projections: Activity Cost Worksheet and Graph

The functional activity based costs can be compared with the functional costs fiom
Step 1, baseline cost prejections plus the cost savings. Because of the complexitics, absolute
computational accuracy may not be obtained. However, substantive differences should be
explained on the worksheets and, if necessary, cost summaries adjusted.
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‘There are four teasons fot creating annual activity cost worksheets for each
alternative. First, adjusting the taseline activity cost worksheets accoraing to the cost change
estimates for each project helps to verify those estimates. For instance, the camulstive cost
savings in a particuiar activity from a series of projects ccanot exceed the baseline costs
projected in any fiscal year. Second, if you create activity cost worksheets for the
alternatives, you have also determined the unit costs that can b= expected for those
alternatives. Third, as will be shown in Module 4, the activity cost worksheet is a good way
to allocate costs tc operations and management/support categories, as required in the FFA
Model. If you have activity cost worksheets for the atternatives, you have a solid basis for
this ailocation. Finally, as a selected alternative will become the new baseline, preparing
activity cost worksheets for the alternatives provides the cost information necessary tc
manage the changes embodied in the alternative

FEA Example

Cost Estimates. For entry into the FEA Model, cost estimates for the baseline
and for each alternative were developed. For the baseline, these costs were previously
provided in Figure B-8. For Alternatives A and B, the costs are shown in Figures B-22
and B-23, respectively. These tables show the cost of operating the functional process as
it is changed over time, and the investment cost asscciated with the action plan. These
data represent the “best estimate” of costs for the baseline and each ailternative.

S
COST ELEMENT | Fyo l FYos

|| RECURRING COSTS -

Personnel | 3669 | 3550 | 3430 | s | a0 | sma2

Info Tech 32.1 214 | 207 199 192 | 185

Facilities | 612 6.0 | 628 60.7 585 1 563

Materia) Wasns 122564 | 20804 | 20005 | 2085 |19526

Other ﬂ w13 | 1286 | 1212

b b

29358 28263

! Total i 2,728.1
TAREOCSRN VLT P VIS Pt

ﬂ Persomel “ 3.2 26 19

u 3.7 18.0 21.0
b N
M 69 | 206 2.9 13.8 6.4 -

TOTAL CGST {2,927 | 2,846.9 27511, 2,655.2 2,554 12,465.6

s ey e Qi pecenegarey

Figure B-22. Alternative A Cost Estimates ($ millions)
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RECURRING COSTS

R e e
Personnei — 366.9 362.4 351.9 353.3 348.8 | 34.3
Info Tecn 221 218 215 21.3 21.0 20.7

jﬁCﬂiﬁcs 67.2 66.4 65.6 64,7 63.9 63.1
Material 2,332.3 2,286.4 22405 2,199 2,148.7 }2,102.8
Other _ 147.3 127.2 118.5 121. 122.5 122.2

‘l Total 2,864.2 2,653.1 |

TIVESTMFNT COSTS

i Personnel

"fOTAL COST

Figure B-23, Alter=native B Cust Estimates ($ millions)
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3.4 Questions and Answers

Who originates improvement opportunities?

Functional people and customers, supported by analysts, are the source of
process improvements through their pacticipation in interview sessions, process
action teams, or stpictured workshops.

Is reducing my worklocd a cost savings?

Reducing workload by clininating or reducing non-value added activities is a
cost savings. Redacing value added activity workload (e.g., reduced mission
requirements) is not considered & cost savings since costs should decrease with
decreased workloads.

What's the difference between improvement cpportunities and initiatives?
An improvement opportunity describes an actionaoie, potential change (to a

process, mechanism, input, or control). An initiative, like a project, is a one-
time deliverable that carrics out a change.
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4.1 Module Objectives

This module shows how to evaluate the alternatives generated from the preceding
steps of the Functional Process Improvement program.

Cosmparing the total costs of the alternatives to the baseline is the principal task, and
econcmic analysis provides the techniques used in making such comparisons. To facilitate
the application of economic analysis techniques, DDI has developed the FEA Model, a
microcomputer program that performs the necessary computations. Because there are a
number of different financial indicators that can be used to summarize cost differences, the
FEA Model also serves to standardize comparisons across FEAs developed for different
functions. Having a cornmon cost comparison methodology is important when proposed
investments from different FEAs are being evaluated relative to one another.

Because of the central role played by the FEA Model, the discussion is organized
around the major steps required to use the model. It focuses on the analysis steps required to
use Version 2.3 of the FEA Model, not the details of operating the software. Consult the
user’s manual for the FEA Model for this information.

Section 4.2 demonstrates how to prepare
the inputs to the FEA Moc:lel, principally the (’f
functional costs for the baseline and the ([ =)
aiternatives described in Modules 2 and 3. . R

,,,,,

Sections 4.3 and 4.4 of this moaule
describe the concepts of risk analysis and
discounting. A basic undzrstanding of these
concepts is useful in interpreting the key

financial indicator produced by the FEA Functional Economic
Mosiel—risk-adiusted, discounted cash jlow Analysis Model
(RADCE? vavings. Software and documentation

available from:

Defense Technical Information
Cerniter {(DTIC)

Section 4.5 discusses how {0 use the
financial informaticn produced by the FEA
Mode! in compering alternatives.
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At the completion of this module, you will:

o Know how to arrange baseline and alternative costs for use in the
Functional Economic Analysis Madel.

® Understand how discounting and risk analysis are used in the FEA
Model to compare these costs.

Key Terms in This Medute

Current and constant dollars

Discounting

Furctional Economic Analysis Model
Inflation.

Discount rate

Residual values

Risk

Risk-adjusted, discounted cash flow (RADCF)
Tooth-to-tail ratio
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4.2 unction Costs and the FEA Model

Most of the information reguired to perform an FEA has been developed in the
preceding steps of the FPI program. In particular, baseline activities have been modeled and
their costs determined through activity costing, improvement opportunities and the icitiatives
required to implement them have been combined into alternatives, and the costs and benefits
associated with the alternatives have been estimated. With this preparation, it is a
straightforward mmatter to array costs for use in the economic analysis of aftzrnatives.

Figure 4-1 shows the dimensions of the cost data requized by the FEA Mcdel. Costs
must be arrayed by baseline and alternatives, cost element, tiscal year, inanagement support
versus operations, and life-cycle management (LCM) phase.

Operations Management and Support
LCM Phase LCM Phase I
LCM Phase il LCM Fhase g Yoo
Fiscal Yoo Fiscal Yoar
Cost Cost
Efement Erement "J
'bv
l Baseline Costs '
Operations Management and Support
LCM Phase LCW Phase
, T
LCM Phase i Your LCM Phase g Yo
Fiscal Yoar i Fiscal Year
Cost Cost
Elemant Element
Alternative Costs '
b

Figure 4-1, Cost Dirnensions in the FEA Model
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Baseline and Alternatives

Version 2.3 accepts data for five planning scenarios: the Defense Management
Review Decisions (DMRD) Base, the Baseline, and three Alternatives. The DMRD Base
represents function costs before any DMR cuts or force reductions; it is needed only for
DoD-level FEAs. As described in Modules 2 and 3, the Baseline shows the expected costs
of meeting projected workloads using the current processes for the function. The
Alternatives display the costs of performing those projected workloads with improved
processes.

Cost Element

As discussed in Section 2.5, cost elements organize costs by the factors of production,
such as labor or machines. The principal cost elements used in the FEA Model are Civilian
Labor, Military Labor, Information Technology, Facilities, Material, and Other.! The user’s
manual that accompanies the model describes what should be included in each cost element.

Fiscal Year

The analyst must enter costs for six fiscal years. In the financial calculations, the
data entered for the sixth year is duplicated for an additional 2 to 20 years, at the analyst’s
discretion. These additional years of data, which are not displayed in the model’s templates,
are called residual val:es. 1t is best to use the number of residual values that, combined
with the six years displayed individually, represents a reasonable life-cycle for the changes
being evaluated. In most cases, the number of residual values used will affect the financial
indicators calculated by the FEA Model, so it is a good idea to test the sensitivity of the
results by altering the number of residual values assumed.

Managemert and Support Versus Operations Costs

Recall that the goal of the Defense Management Review is to reduce the costs of
DoD functions while maintaining, to the extent possitis, the operational capability of the
Department. Alternatives that reduce the Management and Support (M&S) costs in their
functions by proportionately more than the Operations (Ops) costs, in most cases, support

! In addiion to these principal elements, Management and Support costs can also be shown as General and
Admiristrative and Headquarters Support of Installations.
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this goal. To indicate how well an alternative meets this objective, the FEA Model
calcnlates the ratio of Ops to M&S costs (called the rooth-to-tail ratio) for each alternative.

The activity cost model provides the framework for dividing function costs into the
M&S and Ops categories. Figure 4-2, which contains a sample worksheet for one fiscal
year, shows how. First, decide what percentage of each activity is devoted to operations.
Often, activities will fall exclusively into one category or another; but it’s possible that an
activity, such as A2, is a mix of the two. Unless the activities in the activity cost model
change, the Ops percentages can be used for ail fiscal years. With those percentages
defined, determine the total operations costs for a cost element by muitiplying the Ops
percentages times the activity costs for that element (see Step 2). After Ops costs are
calculated by cost element, Management and Support costs are the remainder of the totai
costs, as shown in Step 3.

STEP 1
Determine Ops [
percentages .
Activity Cost Worksheet
Activity Civilian Military Activity Activity Unit Ops
Labor Labor Cost Measure Cost %
A1 100 &0 350 200 1.75 100
A2 200 100 350 50 7.0 25
A3 300 300 700 100 7.0 0
TOTAL 600 450 1400 100 14.0
Ops 180 75
( STEP3
Mas 450 375 - Calculate M&S costs
\ 376 =480 -76
STEP 2
Calctilate Ops costs
150 = 4 (100) + .28 (200) + 0 (300)

Figure 4-2. Allocating Costs to Ops and M&S

Life-Cycle Management Phases

Version 2.3 of the FEA Model divides both Ops and M&S costs into four phases of
the acquisition life-cycle—Research, Development, Test, and Evaluation (RDT&E);
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Investment; Operations; and Disposal. These

phases are essential for analyzing and tracking
expenditures for information technology
projects; however. they are not generally

required for understanding the costs of a RDT&E
function.

To simplify the entry of cost data into lnvestment Iy
the FEA Model, a new cost structure has
been develcped. As shown in Figure 4-3, the Operations
new structure is a subset of the cells found in

Version 2.3. To use the new structure, Disposal |
simply enter all the cost data into these cells,
leaving the others blank. All the financial
calculations and summary graphs comparing
baseline and alternative costs will be

Bl New cost structure

unaffected by this procedure.? Figure 4-3. Cost Structure Comparison

Constant or Current Dollars?

Economic analyses express cost estimates in one of two forms: constant dollars or
current dollars. The distinction between the two concepts is straighiforward, but the terms
are somewhat confusing. Consiant dollar estimates represent the cost of the resources
required to meet each year’s workload using resource prices from onc refererce year.
Current dollar estimates calculate the cost of the resources using the estimated prices for e
year in which the resources will be purchased.® The difference between constant and current
dollar estimates is the inflation in resource prices assumed to occur between the reference
year and the purchase year.

Version 2.3 of the FEA Model accepts constant dollar, or noninflated, cost estimaies.
Note that the procedure suggested in Modvle 2 for projecting baseline costs—multiply
projected workloads by the unit costs estimated in the activity cost analysis of historical
expenditures—produces constant dollar estimates because it implicitly uses those historical
prices to project future costs. Thus, these cost estimates can be entered direcily. letting the
FEA Model deal with the mechanics of inflating to current, or then-year, dollars.*

2 See Appendix F for the mapping between the new cost structire and the LCM cost structure.,
3 Current dollars are also cailed then-year or inflated doliars.

4 Previous versions of the FEA Model assumsd current dollar inputs. ‘The inflation rates used ir: Version
2.3 of the mode! are those promulgated by the Dol) Compiroller for budget preparation.
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A Look Forward

With the inputs for the FEA Model defined, it is useful to jump ahead for a moment
and examine the outputs of the model. The single most important display is the summary
FEA chart, an example of which is reproduced in Figure 4-4. It has the following two
components:

® The graph at the top plots annual function costs for six fiscal years for
the baseline and alternative scenarios.

©® At the bottom, a table shows three estimates of the risk-adjusted,
discounted cash flow (RADCF) savings associated with each
alternative.

The “savings” part of RADCEF is easily explained: it is the cost of the baseline minus the
cost of each alternative. Explaining risk adjustment and discounting takes a little longer;
these topics are covered in the next two sections.’

Summary of Functional Activity
Total Annual Cost and RADCF Savings

Mitlons of
Constant 3000 4
Year Dollars

"¢ co——— ),

2500 +

ARt A

2000 t t
Year1 Year 2 Year3 Yeard Year5 Year 8

RADCF (Alt A) RADCF (Alt B)
High $2.962 High $1.034
Expected  $1.573 Expected $89
Low $298 Low (sa21)

Figure 4-4. Summary Chart from FEA Model

3 In adjusting for risk and discounting, FEA is consistent with the principles of economic analysis defined in
Department of Defense Instruction 7041.3, Economic Analysis and Program Evaluation for Resource
Managenient.
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4.3 Risk Adjustment

Although the detail of the cost structures discussed in the last section suggests great
precision, it is important to recognize that FFunctional Economic Analysis, because it looks to
the future, has to be based on estimates. The accuracy of those estimates depends on the
levei of uncertainty, or risk, associated with the changes being proposed. For example, it is
possible to estimate, with a good deal of confidence, how small changes in the scale of a
function’s operations will affect thie function’s costs. The unit costs developed in activity
cost anziysis provide the basis for making these estimates. On the cther hand, estimates for
a major change in business processes are more likely to be wrong because past experience
provides less of a guide to future costs.

In choosing between different alternatives, it is important that the functional manager
not only know the estimated cost for each alternative but also have some idea of the risks
associated with each proposal.

To illustrate, consider choosing between an IT project, which is expected to produce
large savings in material costs from an investment in cutting-edge information technology,
and a training project, which is estimated to generate modest cost savings from an investment
in st2ff training. Based on this information alone, the IT project looks more attractive.

Now add the additional information that the risk associated with the new technology implies
a 50% chance that the savings will be iess than zero while the savings from the staff training
look almost certain. The prudent manager would now be less likeiy to choose the
information technology investment, at ieast as it is currently structured, because of the
associated risk.

Risk Analysis in the FEA Model

Through its risk analysis procedures, the FEA Mandei provides 2 mechanism for
recognizing risk in the comparison of baseline and alternative costs. For each cost cell in the
cost structurz, the model actually uses a range of cost estimates, rather than a single value,
when i calculates the finapcial indicators comparing alternative and taseline costs. The
range of possibie cost estimates for a particular cell and the chace any particular value is
tikely to occur are defined by a probability distribution, similar to thar shown in Figure 4-5.

For any cost value along the X-axis of this graph, the chance, or probability, thet it
will occur is shown hy the height of the distribution curve. Thus, extiemnely low- oy high-
cost vuluss arz assigied lower probabilities of occurring than values near the center of the
range. Note also tha: the distribution assumes thae actual costs can be much greater than the
expected cost, but usually rot such less than predicted.  For example, a piece of equipment
ic estimated to cost $10C,(:00 dollars, However. the actual price may range from 2 high of
$145,000 ($45,900 grcater than expacied; (G a low of $88,000 (orly $12,000 less than
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aticipated). The cost distribution (calied a lognormal distribution) assumes that the chance
of cost overruns is much greater than the chance of cost “underruns.”

Probability

2.5% chance of
higher cosis

2.5% chancao of
lower costs

Cest

£
Minimum Expected Maximum
Cost Cost Cost

Figure 4-5. Probability Distribution for a Cost Cell

To specify the range of cost estimates to be used by the model, enter a low- and high-
cost estimate for each cost cell associated with the alternatives.® Formally, the low estimate
should be set so that cos‘s below this value are expected to occur only 2.5% of the time, as
shown in Figure 4-5. Similarly, costs above the high value should occur only 2.5% of the
time. In practice, simply ask what are the best-case (lowest) aud worst-case (highest) cost
estimates for each cost cell.

To answer this question, it may bz helpful to focus first on the range of investment
costs and cost savings associated with the individual initiatives included in an aiternative.’
Then use these ranges to estimate how total function costs might vary under the ajternative.

¢ The risk analysis procedure in the FEA Mode! assumes that baseline costs are known with cartaiuty. You
can impose the certainty wssumption cn cost cells for the aitematives by setting the high and low values equal to
each oth 1.

7 In The Business Value of Computers (New Canaan, CT: Informatiun Economics Press, 1990), page 205,
Paul St-assmann suggests cost ranges that are appropriate for assecsing the risk associated with initictives
involving inforr.ation technology investments.
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In any cacz, the help of ke functional working group that developed the alternatives is
essential in deriving good :stimates of the risk associated with each alternative.

With the cost ranges specified, the FEA Model uses a simulation approach to
calculate financial indicators, such as the discounted present value of the savings associated
with a particular alternative. For each iteration of the simulation, the model randomly
selects a cost value for each cell using the cost distribution to define the odds of selecting a
varticula: estimate. The seiected values are then used to calculate a savings estimate. This
process can be repeated from 100 to 500 times. Using a small number of iterations is
advisable for preliminary estimates because the model will run faster. Final estimates should
use the maximum number of iterations, because the accuracy of the simulation process
increases with the number of iterations.
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4.4 Discounting Costs

This section introduces the concept of discounting, the second technique used in
calculating RADCF values, and provides guidelines on choosing a discount rate.
What is Discounting?

When evaluating the cost performance of an alternative relative to the baseline, the
analyst is comparing two stieams of costs that unfold over time. Suppose that Alternative A
generates savings this year of $100 while Alternative B produces more savings, $105; but

these savings are not received until next year. Which is the better choice?

Choosing the alternative that

simply produces more dollar savings

is incorrect because this procedure 110 =100 (1.10)

ignores the time value of money.

A $20 bill is worth more if A—
received today, rather than a year Present K, Future
from now, because there is the Vaiue Value
opportunity to invest the money Alternative $100 $110
today and receive more than $20 in A

a year. Similarly, the $100 in Alternative

savings from Alternative A is worth 8 $35 $105
mare than the $105 savings received /

next year if the government can earn

more than 5% annually on its I 95=105/1.10 !

financial investments. At 10%, for

example, the future value of the m

$100 would be $110, more than the Higure 4.5, Present ;n‘f‘;s Future

savings from Alternative B in the
second year.

As shown in Figure 4-6, we would come to the same conclusion if we focused on the
present value of the savings. The savings from Alternative B next year are equivalent to
receiving $95 in savings this year, less than that generated by Alternative A. Converting
future dollars into their equivalent present value is cailed discounting, and the rate at which
the conversior; is calculated is called the discount rate.
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Choosing a Discount Rate

The analyst can vazy the discounit rare used by the FEA Model. The model expects a
real discount ruie, the type of discount rate appropriate for constant dollar cost estimates,
like those entered into the FEA Moael.

Discouating policy is also typically specified in “real” terms. Current Office of
Management and Budget (CMB) policy requires that a 10% real discount rate be used in
economic anatysis studics for the federal government, and this is the default value in the
FEA Model. This OMB policy is being rewritten; and the draft guidance calls for lower real
discount rates, frcm 4% to 7% dJdepending on the application.®? To illustrate the effect of
disccunting, Appendix E shows the present value of one doilar received from 1 to 20 years
in she future, assuming discount rates of 7% and 10%.

* According to the draft of Circular A-94 dated 7/17/92, the 7% real rate is for evaluating the effect of
government regulations on the private economy. Uthor analyses zre directed to use rates tied to Treasury boad

rates, representing the cost of governtment borvowiag.
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4.5 Using FEA Model Results

Congratulations! You’ve survived the details of cost analysis and can produce the
required graphs and financial indicators using the FEA Model. The question that naturally
arises now is how to use this information in selecting the best alternative.

Tne financial information produced by the FEA Model, as shown on the next page for
the example, heips answer the foilowing four questions about the alternatives:

® What are the savines ir junction costs? Use the expected RADCF
savings results shown oii the summary graph to rank the alternatives
by their potential savings. This 15 i best overall measure of savings
because it is the mean, or average, of the distribution of possible
savings results generated by the risk simulation.

® What is the risk associated with the savings estimates? This is shown
by the high and low RADCEF values, which are also reported on the
summary graph of the FEA Model. Alternative A is clearly superior
to Alternative B in producing savings if A’s low RADCF savings are
greater than B’s high estimate. Of course, clear rankings like this
will not always result, but the range of RADCF vaiues by alternative
can still be used to evaluate the relative riskiness of the alternatives
being considered.

® s there an increase in managerial efficiency? An alternative that
increases the tooth-to-tail ratio is probably doing more with less
management overhead, thereby supporting the principai objective of
the Defense Management Review. Tooth-to-tail ratios are displayed
by fiscal year on several of the graphs produced by ithe FEA Model.

® s an alternative affordable? Comparing the total costs for an
alternative with the costs in the current FYDP can determine whether
the alternative will fit within current funding constraints. If an
otherwise good alternative departs from the budget targets, the action
plan can be restructured to affect the timing of investment costs and
cost savings.
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FEA Example

Cost Coemparison. RADCF savings were calculated using 14 residua! years and
a discount rate of 7%. Figure C-9 shows the resulting summary graph from the FEA
Model. Alternative A has expected savings over the 20 year analysis period of $1,573
M, as compared with $89 M for Alternative B. The risk analysis shows that, even under
worst case assumptions, Alternative A should yield savings. For Alternative B, however,
there is a significant probability that costs will actually increase relative to the baseline.

Summary of Functional Activity

Mitons of Total Annual Cost end RADCF Savings
Corstant 3000 T
Year Dolisrs

e Busolice
— 0 B

2500 + ARA
2000 e + . -y o
Yearl Year2 Year3 Year4 Year$ Year €
RADCF (At &) RADCF (Al B)
High $2.982 High $1.034
Expected  §1.573 Expecied $89
Low $299 Low {se21)

Figure C-9. Summary Chart from FEA Model

Figure C-10 shows the expected tooth-to-tail ratio for the haseline and alternatives
in the steady-state. Alternative A increases the ratio of operations t¢ management and
support costs for the function relative to the baseline. Because of the nature of the
changes proposed in Alternative B, the proportion of operations costs actually decreases
compared to the baselire.

Alternative B

4.82 “

Figure C-10. Tooth-tc-Tail Ratios
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S.1 Module Objectives

The FEA is intended to be a carrier-level document containing not just the results of
the economic analysis, but also syncpses of strategic plans, data and technical management
planning, descriptions of alternatives, and other supporting information. Tle goal is to
combine in one package the functional, technical, and economic analysis required to make
optimum decisions.

The FEA is a “living” document that progresses through three distinct stages—
Preliminary, Final, and Update. The Preliminary FEA reports on a rough assessment of
propused alternatives based on readily available information. The Final FEA contains a more
detailed analysis of the high-potential alternatives based on a refinement of the cost, benefit,
and schedule data that were included in the Preliminary FEA. During execution of the
approved alternative, the Update FEA acts as a periodic progress report providing 2 status
review on the action plan, costs, performance, and workload. The Update FEA provides
decision monitoring information and is used for program evalu2tion at key decision points.
In this regard, the FEA serves as a management and budget analysis tool to determine and
monitor the actual costs and benefits of the selected alternative.

This module describes the content of the FEA document, the progressive FEA stages,
and the FEA review and approval process. Although this module addresses OSD-level
requirements, it is still provides useful information for those preparing lower level FEAs.

At the completion of this module, you will be able to:

® Describe the eight sections of the FEA.

® Describe the progressive stages of an FEA: Preliminary, Final, and Update.

@  Understand the FEA review and approval process.

Key Terms in This Module:

Approval Decision Package
Evaluation Decision Package
Final FEA

Preliminary FEA

Update FEA
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5.2 FEA Document Contents!

DoD has prescribed in DoD 8020.1-M a standard format for docuraenting the
selection, calculation, and presentation of cost and benefit data. This common format should
help the functional manager more easily understand the information presented and t~ compare
competing FEAs when decisions have to be made among them. Appendix C provides a
sample FEA document for reference.

Preliminary and Final FEAs should contain the eight sections as shown in Figure 5-1
and described below.

/Secticn 1: Functional Area Strategic Plan Summary
Section 2: Functional Activity Strategic Plan Summary
Section 3: Functional Activity Performance Targets and Measures
Section 4: Proposed Functional Activity Improvement Program

Section 5: Economic Analysis of Proposed Process Improvement
Program

Seciion 6: Data Management and Information System Strategy

Section 7: Data and System Changes

Section 8: Data and System Cost Analysis

Figure 5-1. FEA Document Contents

Section 1: Functional Area Strategic Plan Summary

Content This section briefly describes the strategic plan for the entire functional area, The
purpose of the Functional Area Strategic Plan is to provide functional direction for

! Office of the Assistant Secretary of Defense, Functional Process Improvement, DoD 8020.1-M, %/92,
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all organizations reporting to the OSD Principal Staff Assistant. The strategic
plan defines the major actions that will be taken across the entire functional area,
over the next 10+ years, to achieve the area’s functional objectives. This
description includes:

& Functional planning activities and responsibilities.
® Defense Management Review fiscal adjustments in the functional area.
¢ Implementation of Defense Management Review decisions.

® Life-cycle management of the functional processes, infor:aation resources,
and information systems for which the OSD Principal Staff Assistant is
responsible.

Source  The Functional Area Strategic Plan Summary can be provided by the OSD
Principal Staff Assistant.

Section 2: Functional Activity Strategic Plan Summary

Content This section briefly describes the functional activity section of the Functional Area
Strategic Plan. This description includes:

® A brief description of the functional activity to provide background for
the FEA reader. This could include an IDEF AS-IS text diagram, a
high-level node chart of AS-IS model, or a reference to AS-IS model
from the FPI workshop document.

® How process improvement within the functional activity
supports the functional area objectives, including Defense
Management Review (DMR) operational and financial
objectives.

@ Identification of DMR adjustments to be met through functional
activity process changes.

Sourcz  The Functional Activity Strateg.c Plan Summary can be provided by the
functional manager.
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Section 3: Functional Activity Performance Targets and Measures

Content This section includes:

Source

Section 4:

Content

Source

Explicit identification of quantifiable performance measures established
for the functional activity; these measurements become the basis for
benefits tracking (for a detailed description of performance measures,
see Section 2.3).

Identification of the performance objectives for each measure: the current
performance and the objectives at the 6- and 10-year marks (for a detailed
description of performance objectives, see Module 2).

The Functional Activity Performance Measures are obtained from the Functional
Activity Strategic Plan and may be augmented by the functional manager’s joint
functional/technical team. The Functional Activity Performance Objectives are
derived from FPI analysis.

Proposed Functional Activity Improvement Program

This section includes:

A summary description and explanation of each alternative heing
evaluated.

An explanation of now the alternatives support the Functional Area and
Functionsl Activity Strategic Plans (Sections 1 and 2 of the FEA,
respectively).

An explanation of how, quantitatively and qualitatively, the alternatives will
contribute to achieving the performance cbjectives for the functiotal activity
(listed in Section 3 of the FEA).

A discussion of the risk level for each alternative.

References to other sources that describe the alternatives in detail (e.g.,
TO-BE modelg, action plans, cost information, etc.).

The Proposed Functional Activity Improvement Program should be defined by the
functional manager’s joint functioral/technical team. See Module 3 for
instructions on developing alternatives.
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Section 5: Economic Analysis of Proposed Process Improvement Program
Content This section summarizes the results of the economic analysis, including:
@ A list of assumptions used in performing the analysis and their justification
(assumptions include discount rate, inflators, deflators, number of
residual years, etc.).
® A cost profile of the current functional baseline used in the economic analysis.
® A cost profile of each alternative.
® The FEA Model results.
® The results of other financial indicator calculations (optional).
® Recommendations based on the analysis.
Source  The Economic Analysis of the Proposed Process should be completed by the

functional manager’s joint functional/technical team. Instructions for performing
the economic analysis are provided in Module 4 of this guidebook.

Section 6: Data Management and Information System Strategy
Contenit This section briefly describes:

® ‘The technical strategy to deliver effective data administration
and information system support for the functional activity.

® Identification of issues such as decentralized versus centralized data
entry/management, data currency and accuracy, data distribution,
information and system security, etc.

Source  The Data Management and Information System Strategy may be completed by
the functional manager, with participation from the Functional Data
Administration (FDA) and DoD Component data administrators, the DoD
data administration program manager, functional information system manager,
and the DISA/CIM Office of Technical Integration.
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Section 7:

Contert

Sovrce

Section &:

Contenr

Source

Data ar:d System Changes

This section briefly describes the technical changes to data and information
system sapport that will be required to carry out each process improvement
initiative.

The Data and System Changes Summary may be completed by the Functional
Activity Program Manage:, with participation from the FDA and DoD Component
data admintrators, the DoD data a:diministration program manager, functional
information system manager, and the DISA/CIM Office of Technical

Integration.

Data and System Cost Analysis

This section includes a cost analysis cf data and information system changes for
each alternative, at the level of detaii required to support Life-Cycle Management
(LCM) review of the information sysicm. Where there are acquisitions required,
analysis to support the acquisitions shouid be provided. A summary of costs and
herefits for each alternative is included in the economic analysis contained in
Section 5 of the FEA. The informaiicn in this section is essentially a breakdown
of the data and system-related information in Section 5.

The Datz and System Cost Analysis may be completed by the Functional
Activity Program Manager’s joint functional/technical team.
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5.3 FEA Document Stages

The FEA document evolves through three stages—Preliminary, Final, and Update.

Preliminary FEA

The Preliminary FEA is used to conduct an initial “rough order of magnitude”
assessment of proposed alternatives to the AS-IS process, data, and system baselines based
on readily available financial information. The Preliminary FEA estimates the costs,
benefits, and risks associated with implementing each process change alternative. The
preliminary FEA also includes the estimated costs, benefits, and risks of data standardization
changes and information system changes required to support each process improvement
alternative. The goal is to identify preferred alternatives, based on costs and risks, that merit
more detailed functional, technical, and economic analysis. However, the Preliminary FEA
may suggest that no alternative merits further consideration.

The functional manager’s joint functional/technical team prepares the Preliminary
FEA, with participation from all affected functional and technical staff elements (including
the Director of Defense Information (DDI) Functional Information Manager).

The Preliminary FEA is presented as part of an Evaluation Decision Package that also
includes activity models, data models, and cther appropriate information. The functional
manager, the approval authority, decides which process improvement changes, if any, offer
sufficient potential benefits to warrant additional detailed planning. Preliminary FEAs dc not
require review outside the staff of the functional manager.

Final FEA

The Final FEA contains a more precise analysis based on a refinement of the cost
and schedule data that were included in the Preliminary FEA and takes into account
information from data management and technical management planning. The degree of
precision in a Final FEA is determined by the magnitude of the decision it supports, and the
requirement for confidence in the results of the evaluation. The scope, number of options,
and complexity of analysis will determine the level of effort applied to develop the FEA?

The functional manager’s joint functional/technical team prepares the Final FEA and
assembles the Approval Decision Package. The Approval Decision Package is an integrated

2 DoD 8020.1-M refers to the low level-of-detail FEA as an Abbreviated FEA and the high level-of-detail FEA
as a Comprehensive FEA.
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set of documents that consists of the Final FEA, data maunagement and techuical management
planning documents, and appropriate recommendations.

Both functional and financiai managers should validate all FEAs. Functional
managers validate the complete document, i.e., the need for the investment, discussion of
alternatives, completeness of the financial information (both costs and cost savings),
measurement and reporting methads and schedules, and verification that anticipated benefits
can be measured and do not duplicate benefits projected from actions external to the activity
being analyzed, including benefits addsessed in other FEAs. Financial managers validate the
accuracy of the financial data and assumptions used in the economic analysis.

The functional ;manager secuses ail necessary advance coordination and forwards the
Appreval Decision Package to the Functional Steering Conxmittee (FSC) for review. After
the package is reviewed by the ESC, the functional manager then submits it for O5D PSA
approval. The OSD Principal Staff Assistant is the approval authority for the Final FEA and
the Approval Decision Package.

The OSD Principal Staff Assistant’s approval provides the necessary authority to
proceed with implementation of the recommended process improvement altcrnative.
However, the zutomated information system changes that are part of that alternative must
still be approved in an LCM milestone review. The FEA is an essential part of the System
Decision Paper that is provided for approval of those AIS changes.?

Update FEA

After an alternative is selected and approved, the functional manager will monitor its
progress during execution through the Update FEA. The Update FEA is not an economic
analysis in itself but a periodic progress report on the Final FEA’s approved alternative
through which actual costs and performance improvements (based on performance
measvrernent) are compared with those projectea. It is the management control mechanism
that indicates whether the anticipated cost savings and perfonnance objectives are being met
as scheduled.

The Update FEA will provide current decision monitoring ard cversight information
for managers conducting program evaluaticn at key decision points {e.g., POM budget
defense, LCM milestone review, Congressional program review) to determine if any
redirection is appropriate.

3 See DoDD 8120.1 for fusther details.




PACKAGING THE FEA FOR APPROVAL 5-11

The Update FEA includes:

© A review of the functional pianning status (e.r., an assessment of the
action plan, custs, performar:ce, and workload relative io Final FEA
predictions).

® A discussion of the impact/effects of any significant, unanticipated
chianges in action plan, costs, performance, or workioad.

® A discussion of any program adjustments that need tc be made.

When cost savings and performance iniprovements are being achieved as planned, the
original decision reec not be revisited, unlese, of course these is a significant funcing or
workloaa changs. However, if costs are escalating, milestones are being delayed. or
rerformance improvements are not being rcalizeo, a review should be held to seevalaate the
onginal pregraza. If benefits are heing realized faster than anticipated, an additional
commitment to the alternative may be considsred, such as investing more resources to
accelerate the itnplementation schedule.
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5.4 Questions and Answers
What is the appropriate length for an FEA?

Tue level of detail in an FEA is ¢etermined by the magnitude of the decision it
supports and the requirement fcr confidence in the results of the evaluation.
The scope, number of options, and cemplexity of the analysis will determine
the required length. In general, Preliminary FEAs should he 10-15 pages
long. Final FEAs could extend to approximately 30 pages. Backup material
that supports informaticn presented in the FEA should not be included. For
example, copies of spreadsheet data used as input to the FEA Model should be
referenced but not incorporated into the FEA.

Whaz triggers an Update FEA?

An Update FEA is triggered bt a significant chaage in the program’s risk,
costs, benefits, or analysis xssumptions. An Update FEA can also be required
to support periodic POM budget defense or an LCM miiestone review. The
functional manager will decide, based on the revised information in the Updezte
FEA, whather to cancel, continue, or redirect the program.
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6.1 Module Objectives

After the OSD Principal Staff Assistant reviews the decision package and approves an
alternative, the process, data, and sysiem changes associated with the selected alternative are
implemented. However, the FEA does not get put on the shelf at this point. The FEA is an
ongoing management tool through which actual costs and benefits are compared with those
projected. Through the Update FEA, the realization of cost savings can be monitored and
audited. In this sense, it supports the execution step in the FPI cycle. The revised
information provided by Update FEAs empowers the functional manager to make effec:ive
decisions at any point in the program.

The approved alternative becomes the new baseline and provides the basis for the next
cycle of Functional Process Improvement. Functional objectives are reviewed and revised as
appropziate. Activity costing analysis of the new AS-IS process may be performed to find
bigh-cost activities. Root cause analysis of the high-cost activities can yield new
improvement opportunities and lead to the next FEA cycle.

At the completion of this madule, you will be able to list the activities associated with
maintaining and monitoring the new functional baseline.
Key Terms in This Module

Actuals
Variances
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6.2 Monitor Benefits Realization and Performance Measures

When the sclected alternative is approved, it becomes the new functional baseline.
The process, data, and system changes associated with the approved alternative are
implemented. However, cost and performance estimates contain forecast errors. The further
into the future the estimates extend, the less accurate they are likely to be. Therefore, it is
crucial to maintain and refine baseline costs, benefits, and risk estimates as more accuraie
information becomes available. Because the new baseline is the basis for future process
improvement, having an up-to-date assessment of baseline cost and performance will
facilitate rapid production of FEAs in the future. Accurate baselipe information will also
help the functional manager make budget projections and sound decisions regarding the
future of the program.

To maintain the functional baseline, data must be continuously collected as
implementation occurs. These data should include activity model changes, costs, workload
projections, and performance measures. For example, as time passes, previous estimates of
costs and benefits in the origina! FEA will become more firm. As they are validated or
corrected, the financial rizk associated with the initial estimates will lessen (the statistical
distribution around the expected value will shrink). In addition, certain required technologies
may have matured in the interim, thus reducing the techrical risk. These changes should be
periodically incorporated into the functional baseline.

During execution of the selected alternative, the functional manager’s team should
continuously track actual costs, workloads, and perforrance measures versus estimates.
Furthermore, the team should also monitor project status for changes in risk and review
assumptions that were used in the financial calculations to see if they are still valid.
Following implementation, cost and performance monitoring should continue as benefits are
still accruing.

As it monitors the program, the team shouid evaluate variances between the actuals
and estimates. Variance tracking will indicae whether savings and performance
improvements are meering expectations. The OSD PSA may specify an allowable “tolerance
band” for expected costs and performance measures. Such a tolerance band may be defined
as the range between high and low savings estimates entered in the FEA Model. If actual
costs or performance measures start to fall outside the tolerance band in a direction that
indicates the benefits are less than planned, the functional manager should investigate the
cause. If there is no obvious corrective, action on the program will need to be redirected or
canceled. However, if 2ctual costs or performance measures start to fall outside the
tolerance band in a direction that indicates the henefits are greater than planned, the OSD
PSA may decide to accelerate the program and devote more resources to it to reap more
benefits sooner. A simplified example of variance tracking is depicted in Figure 6-1.
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If there is a significant
increase in program risk
versus original estimates or if
assumptions used to calculate
financial indicators turn oui to
be invalid, the future of the
program may also be
reevaluated. For example,
the assumption of the
discount rate used in the
economic analysis would
become invalid if there were
a dramatic shift in the actual
discount rate. If the discount
rate changed to the poini
where the RADCEF saving;
results, based on the actual
discount rate, favored an
alternative other than the one
selected, the original decision
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Figure 6-1. Tracking Cost Variances

could be revisited. A major delay in the projected Action Plan schedule may substantially
change the risk and cash flow assumptions. In instances such as these, the findings shouid
be documented in an Update FEA (described in Module 5).

Finally, if the original decision criteria change, an Update FEA inay be desirable tc
support program redirection. For iustance, if the DoD budget scenario changes, the decision
criteria for a given FEA might change from RADCEF savings to low risk, quick payback. In
this ipstance, new parameters such as discounted payback period might need to be calculated
(see Module 4 for details) and included in an Update FEA for management review.
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6.3 Questions and Answers
Should performar.ce monitoring continue after implementation?
Yes, because often the bulk of the benefits accrue after implementation is

complete and need to be tracked to ensure that all functiondl objectives are
met.
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APPENDIX A: Glossary

ACTION PLAN - The schedule for integrating and implementing a given alternative’s slate
of initiatives (also called implementation plan).

ACTIVITY - A named process, function, or task that occurs over time and has recognizable
results. Activities use up assigned resources to produce products and services.

ACTIVITY BASED COSTING - An accounting technique that allows an enterprise to
determine the actual costs associated with each product and service produced by that
enterprise without regard to the organizationa! structure of the enterprise.

ACTIVITY COST - The total of al! costs (both fixed and variable) experded in performing
an activity for a time period.

ACTIVITY MEASURE - A performance value assigned to an activity’s primary output.

ACTIVITY MCDEL - Model of the processes that make up the functional activity showing
inputs, outputs, controls, and mechanisms through which the processes of the
functional activity are (or will be) conducted.

ACTIVITY OUTPUT - The primary product, service, or outcome of performing an activity.

ACTUALS - The true value of a cost or performance measurement realized during program
implementation.

ALTERNATIVE - A slate of initiatives that can achieve a functional activity’s desired TO-
BE state.

APPROVAL DECISION PACKAGE - An integrated set of documents that consists of the
Final FEA, data management and technical management planning documents, and
appropriate recommendations. The OSD Principal Staff Assistant is the approval
authority for the Approval Decision Package.

BASELINE - The initial baseline is the financial profile of the funds needed to satisfy
current and future workloads. An approved baseline is an approved plan describing
the resources needed, using current processes and reflecting pending changes, to
satisfy current and future workloads.

BENEFITS - Outputs or effectiveness expected to be received or achieved over time as a
result of implementing an alternative. Monetary benefits are normally an in-flow of
cush, such as revenues. Within the FEA context, monetary benefits are cost savings
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(see Cost Savings). Benefits can be quantifiable in terms of dollar value or some
other measure of productivity, or non-quantifiable as in the case of intangible effects
such as increased morale.

CAPITAL ASSET - Assets of a permanent character having continuing value. Examples are
land, buildings, and other facilities, including equipment.

CIVILIAN LABOR - Cost element in the FEA Model. Defined in the FEA Model user’s
manual as the total civilian pay cost, both gross pay and all personnel benefits (e.g.,
retirement, health insurance, etc.).

CONSTANT DOLLARS - Estimate in which costs reflect the level of prices of a base year.
Cost estimates expressed in constant doilars hold the purchasing power of the dollar
unchanged over the analysis period.

COST - A resource input to a project, program, or activity expressed in dollar terms.
COST DRIVER - A factor that causes a cost to be incurred.

COST ELEMENTS - Specific resource inputs to projects, programs, or activities, For FEA
cost elements see: Civilian Labor, Military Labor, Information Technology,
Facilities, Material, and Other.

COST SAVINGS - Difference between the costs of the current course of action (Baseline)
and the costs of a proposed course of action (Alternative).

CURRENT DOLLARS - Convention used to show the purchasing power of the dollar in the
year costs or cost savings are incurred.

DISCOUNTING - The process of converting future dollars into their equivalent present
value, reflecting the tine value of money.

EVALUATION DECISION PACKAGE - The formal decision document that includes the
Preliminary FEA, activity models, data models and other any other appropriate
information required for the functional manager to make a preliminary evaluation of
the proposed alternatives.

FACILITIES - Cost element in the FEA Model. Defined in the FEA Model user’s manual
as all costs involved i owning, leasing and operating a facility. It would include
costs for construction (inciuding modification) if purchased, leasing costs if rented,
appropriate utility charges, repair and maintenance, and services. Non-cash chaiges
such as depreciation are excluded.
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FINAL FEA - The revision to the Preliminary FEA that is included in the Approval Decision
Package. It contains a more detailed analysis based cn a refinement of the cost,
benefit, and schedule data that were included in the Preliminary FEA.

FUNCTION - Appropriate or assigned duties, responsibilities, missions, tasks, pcwers, or
duties of an individual, office, or organization. A functional area is composed of one
or more functional activities, each of which consists of one or more functional
processes. Functional area encompasses the scope (the boundaries) of a set of
functions for which the OSD Principal Staff Assistarit or Chairman, Joint Chiefs of
Staff, has DoD-wide responsibility, authority, and accountability.

FUNCTIONAL DIRECTION - The top-level objectives, measures, and strategies that
provide scope and guidance to a functional activity.

FUNCTIONAL ECONOMIC ANALYSIS (FEA) - A structured proposal that serves as the
principal part of a decision package for enterprise leadership. It includes an analysis
of functional process needs or problems, proposed solutions, assumptions and
constraints, alternatives, life-cycle costs and benefits, and investment risk analysis.
An FEA is consistent with and amplifies existing DoD economic analysis policy in
DoD Instruction 7041.3 (Economic Analysis and Program Evaluation for Resource
Management).

FUNCTIONAL ECONOMIC ANALYSIS MODEL - The computer software package
provided by DDI for the preparation of FEAs. The package calculates a RADCF
savings and the tooth-to-tail ratio.

FUNCTIONAL PROCESS IMPROVEMENT (FPI) - (functional management process for
implementing the Defense information management program). The application of a
structured methodology to define a function’s AS-IS environment; its objective and
strategy for achieving those objectives; and a program of incremental improvements
made through functional, technical, and economic analysis and decision-making.

IMPROVEMENT OPPCRTUNITY - Actionable, potential change that either corrects
a process deficiency or implements a best practice.

INFLATION - A persistent rise in the generai level of prices over time, which results in a
decline in the purchasing power of money. Measured by changes in price indices
relative to some base year.

INFORMATION TECHNOLOGY - Cost element in the FEA Model. Represents the cost of
hardware (including peripheral equipment), software, and related telecommunications
equipment purchased from commercial sources. Non-cash charges such as
depreciation and amortization are excluded.
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INITIATIVE - A specific set of actions that are based on one or more improvement
oppcrtunities.

MANAGEMENT AND SUPPORT - Cost category in the FEA Model. Defined in the FEA
Model user’s manual as costs other than operational costs. Such costs are considered
to be indirectly related to the primary output because they cannot be easily or
economically identified with the output. These costs typically support more than one

primary output.

MATERIAL - Cost element in the FEA Model. Defined in the FEA Model user’s manual as
costs associated with purchases of office furniture, equipment (non-computer), and
supplies including printing and postage. Non-cash charges such as depreciation are
excluded.

MILITARY LABOR - Cost element in the FEA Model. Defined in the FEA user’s manual
as the total of all officer and enlisted pay, including allowances and retirement.

MODEL - An abstraction of a subject that allows us to answer questions about the subject.
A representation of a complex, real-world phenomenon, e.g., an activity model
represents a functional activity at some point in time; an FEA model represents
activity levels over time.

ONE-TIME COST - Expenditures usuzlly relaied to the purchase of capital assets or other
items that are charged on a non-annual, non-repetitive basis (e.g., an initial training,
an initial factory tooling).

OPERATIONS - A primary cost subdivision in the FEA Model. Defined in the FEA user’s
manual as costs associated with essential functional processes that are directly related
t¢ the primary output(s) of a function for its intended customers. Each cost element
is broken down further by the twe cost subdivisions: Operations, and Management
and Support.

OTHER - Cost element in the FEA Model. Defined in the FEA user’s manual as costs such
as project travel, specific job-related technical training, and transportation that are not
covered by any of the other cost elements. Also includes hardware and software
maintenance and support, and telecommunications usage costs (not investment). All
non-cash charges such as depreciation and amortization are excluded.

PERFORMANCE MEASURE - A factor used to gauge the speed or responsiveness, quality,
or cost of a process, input, or output (performance measures are described in
Module 2).
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PERFORMANCE OBJECTIVE - A quantification of an intended or targeted process, input,
or output based on some factor (i.e., performance measure) used to indicate a unit of
output.

PRELIMINARY FEA - The principal document in the Evaluation Decision Package. It is
used to conduct an initial “rough order of magnitude” assessment of proposed
alternatives to the AS-1S process, data, and system baselines based on readily
available information.

PRIMARY OUTPUT - That single measurable result of an activity by which the cost of an
activity is accumulated.

PROCESS - A chain of activities, which may cross organizational boundaries, that produces
a common product.

REAL DISCOUNT RATE - The interest rate used to convert future dollars into present
dollars.

- RECURRING COSTS - Expenses for personnel, material consumed, operating overhead,
support services, maintenance, and other items that are charged annually or
repetitively in the execution of a given program or work effort.

RESIDUAL VALUES - Costs that extend beyond the six-year period of data entry allowed
by the FEA Model. The sixth year of costs for each alternative and the baseline is
repeated based on a number of years specified by the user.

RIiSK - The possibility that actual future returns (or values) will deviate from expected
returns {or values).

RISK-ADJUSTED DISCOUNTED CASH FLOW (RADCF) - A summary measure of annual
cash flows using discounting to convert to present vaiue and risk analysis to reflect
possible deviation from expected costs or savings.

SUNK COSTS - Unrecoverable past costs incurred before the anslysis. They have no
significance to the analysis and should not be included.

TOOTH-TO-TAIL RATIO - The dollar magnitude of Operativns-related costs divided by the
doliar magnitude of Management and Support-related costs.

UNIT COST - The cost expended to produce one instznce of an activity’s primary output.
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UPDATE FEA - A periodic progress report on the Final FEA's approved alternative through
which actual costs and performance improvements are compared with those projected.
The Update FEA provides updated decision monitoring and oversight information for
use by functional managers in conducting program evaluation at key decision points.

VARIANCE - The difference between the actual value of a cost or performance measurement
and the value predicted in the FEA.

WORKILOAD - The time-phased, expected, overall outpr:t of a functionai activity.
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APPENDIX B: FEA Example - The Scenario

1. Intreduction. To begin the Functional Economic Analysis, information from
other sources will be required. An assumption in ihis guideline is that most information will
be part of the baseline maintained by the functional manager, not a data call undertaken as
part of the FEA process. This appendix describes what these input data could consist of and
provides the specific illustrations to be used for the FEA example document that appears in
Appendix C of this Guidebook.

The input material consists of the following items, each of which is addressed in
detail in this appendix:

¢ Functional direction, as established by senior functional managers as
input to the analysis.

® The results of a process improvement project. The products of this
effort include activity miodels, improvement opportunities, initiatives,
alternatives, and action plans intended to meet the objectives
prescribed in the functional direction. This project also identifies the
costs and benefits of each aiternative.

Italicized comments are inserted at various points in the scenario description to assist
the reader in interpreting the purpose of input tables and figures.

2. The Setting. This scenario is based on a DoD FEA effort, but the presentation is
for exposition only. The environment has been simplified, idealized, and extended to
illustrate types of situations faced by DoD activities. Readers should concentrate on the
information mappings and forms, recognizing that to fully explore a specific function would
detract from conveying a way of completing an FEA.

3. Fuacticnal Direction. The OSD Principal Staff Assistant (PSA) directed that a
Functional Economic Analysis be developed for the functional activity of supply. The PSA
provided guidance for the functional area of supply to the functional manager, who developed
this gaidance in greater detail in order to produce functional direction for the functional
activity. Functional direction, summarized in Figures B-1 through B-5, has besn extracted
from the functional area and functional activity strategic plans to serve as the basis for
process improvement analysis and planning.

The functional direction includes a description of the current state of the functional
activity, and the strategic vision of where the PSA and the functional manager want e
activity to be in the future.
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Figure B-1 describes the
current functional process. This
current state of operations is
characterized by paper
information exchange using the
mail system, and by the fact that
many retail supply centers initiate
procurement actions with
individual vendors.

Figure B-2 portrays the
TO-BE strategic vision for the
functional activity. This future
process is characterized by
extensive use of electronic data
interchange (EDI) throughout the
system, by greater reliance on
direct shipments to customers,
and by major consolidation of
procurement actions.

Figure B-1. Fuxnctional Direction
Current Business Practices

Figure B-2. Functional Direction
TG-BE Vision
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Figure B-3 provides overall direction. The guidance includes:

¢ Corporate information management (IM) principles. Supply supports

a wide variety of DoD functions. Application of corporate IM

principles will ensure that it is fully integrated and contributes to the

effectiveness and efficiency of future DoD missions.

Apply corporate IM principles in developing process improvements.

Current Funding ($ milions) *

L ——

General Guidance

FYo4 FY05 FY96 FY97 FY98 FY99
DBOF 2,943 2,890 2,840 2,750 2,700 2,500
* ‘These figures reflect the impact of DMRD imposed reductions.
Current Unit Cest
Cost per Dollar of Sales $0.75
Worliload Projection (sales -- $ millions)
FY%4 FY95 FY96 FY97 FY98 FY99
3,924 3,856 3,793 3,730 3.667 3,604

e —

Figure B-3. Functional Direction
Cost 2nd Workload Data

@ Dollar funding information. This shows the current funded levei for
the functional activity. This data is labeled "DBOF" because supply
is one of the functional activities that is funded through the Defense
Business Operations Fund. This stream of dollars represents customer

funding projected for supply, based on data contamed in the most
recent Future Years Defense Program (FYDP) information, the

official database of the DoD Planning, Programming, and Budgeting

System (PPBS). The Defense Management Review Decisions
(DMRD:s) that affect the functional activity have already been
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removed. For a more extensive discussion of the relationships among
the PPBS, DMRDs, and functional economic enalysis, see
Appendix G.

Unit cost. This is the current unit cost for the functional activity. In
the case of supply, the unit cost measure established by the OSD
Comptroller is dollars of cost per dollar of sales handled by the
system. If the Comptroller has established a unit cost measure for a
Junctional activity, the activity must use the established measure as
one of its evaluation criteria.

Workload projection. The dollar value of sales processed by the
supply system is projected to decrease each year. The workload or
output for the functional activity should be measured in terms of
customer requirements, not in terms that the functional manager can
control. In effect, it should be a given to the functional manager.

Figure B4 describes the performance measures for the supply fu.ictional activity.

Historical information shows that direct contracts with suppliers are clearly more economical
than either local purchase or warehouse strategies. The graph illustrates the strategy to
handle a greater portion of transactions by filling orders directly, and less by relying on local

commercial vendors and
warehouse stocks. This type of
direction was based on functional
experiise and prior studies
showing that changing the mix in
such a manner will enable the
activity to be performed more
effectively, more efficiently, or
both. The bottom poriion states
the perforinance measures
established for the functional
activity. This figure shows the
current performance againsi the
measures. A key goal of the
supplv process improvement
effort is to decrease order-ship
time and increase direct fill
percentage.

Figure B-5 offers the
guidance regarding information
technology (IT). This guidance

Mix of Supply Transactions over Time

Performance Measuras

Performance Megsures Surtent Achbyverent
Ordar-ship tkne 30 deys
Direct £il percentage 50%

Figure B-4. Functional Direction
Performance Measures
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B-5

is based on the results of several analyses that were done for the functional activity. These
analyses determined that of the nine automated information systems (AISs) now in use or
planned for development, two were determined to be candidates for a migration system.
These candidate systems are OSD Agency System 898 and MILDEP System 567.
Development effort for the other seven AlSs is frozen.

e

T

System Baseline

Number of AIS in development in all components -- 9

Preliminary System Migration Guidance

Candidates for migration system

Guidance: Freeze development and modernization on remaining seven AlS.
Strategic Data Guidance

Use data elements identified in high-level study.
Plan for tigration to shared data system and mapping of legacy data.
Plan for source data automation.

OSD Agency System 898
MILDEP System 567

Figure B-5. Functional Directiea
Information Technology Guidaace

Taken as a package, the
Junctional direction provides
criteria against which alternative
process improvements will be
evaluated.

4. Baseline Models and
Costs. The functional manager
directed the development of the
baseline, which comprises an
AS-IS model and associated
costs, as the basis for process
improvement.

AS-IS Activity Model.
Figure B-6 shows a node tree for
the supply functional activity.

Cunduct supplyloperaﬂons (AO)

Dets

tequiremsnds (A1)

| Devrmine WRS.
requirements FA11)

- Determine
pescatir s stock
requiteaents (A12)

~De¥rming
recuning
1oquiremena (A13)

~Recave
requisron (A4}

q q Msintain
quantities (A2) invermories (Ad)
- Consolidate - Recane
mquiremants (A21) shipments (A31)
F=Monitor whoissale b~ Pedorm quality
stock (A22) cortrol (A32)
Monior retail j= Dispose of
stocks (A23) obsoiete
ock (A33)
. Setect
supphet (A24) L.Record stats
and county for
r-Mqumno inveraories (A34)
ordet (A25)
L Recycie reparsbies
(A26)

Ship supphes

1o requistioners (Ad)
Vakdate
requisition
dats (A41;

OCetermine

supply
source (A42)

Ma!l release
ofder (A43)

Figure B-6. AS-IS Activity Model
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AS-IS Cost Worksheet. Figure B-7 presents the activity costs for supply operations.
Actual costs were developed and then allocated to the activities. The most recent actual cost
data available were from FY92. These numbers were obtained, then inflated to equivalent
FY94 values. This conversion from FY92 to FY94 values produced the bottom-line totals in
Figure B-7; these numbers were then allocated to the activities in the AS-IS node tree.

In our example, cosis were allocated to the first level of activities. However, these
cost worksheets can be used to allocate costs to whatever level of detail the functional
manager considers appropriate. Costs could be allocated to the second, third, or lower
levels of sub-activities. The general rule is that worksheets should be taken to the level of
detail that gives the manager information needed to determine how and where costs are being
incurred, so that a meaningful analysis of the activity can be made.

Figure B-7. AS-IS Activity Cost Worksheet
($ millions, except where noted)

The activity output column represents the measured primary outpus for each activity.
Note that the projected output for the overall activity is the FY94 workload that was provided
in the functional direction. For most functional activities, as in our example, different units
of measure will apply to sub-activities and the overall activity. Therefore, the output for the
overall activity (i.e., dollar value of sales) will usually not be the sum of the outputs of the
sub-activities; these numbers are not additive.

The unit cost was determined by dividing the total cost on each line by its associated
warkload.

The final column of the worksheet indicates the percentage of the cost in each sub-
activity that is incurred for operations, as apposed to management and support. The
percentages were developed by analyzing the cost components of each sub-activity.

Activity

Output Unit Cost
Activitv Personnel | Info Tech | Facilities | Material Other Total (K) (%) Opns %
Determine 10.0 3.0 1.0 2.0 5.0 21.0 150 140 50%
Req'mts
Acquire 41.0 9.0 1.0 6.0 17.0 74.0 305 243 80%
Quantities
Maintain 225.9 4.1 64.2 2,301.3 92.2 2,687.7 5150 522 %
Inventory
Ship 909 6.0 1.0 23.0 40.0 160.0 800 200 62%
Supplies

366.9 22.1 67.2 2,332.3 154.0 2,942.7 3,924 0.75
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The FFEA Model, which is discussed in Module 4, calls for separate identification of
military and civilian personnel costs. In our hypothetical functional activity, it was
determined that military personnel costs were not significant; therefore, in Figure B-7 and all
other cost displays, civilian and military personnel costs are combined in one category.

Cost Baseline. Figure B-8 shows the cost baseline. For an initial FEA, the baseline
is the cost of accomplishing the known and projected workload, using the existing functional
process with no changes. Ir other words, the cost baseline in the initial FEA for a
Junctional activity reflects what the activity will cost if the current process is maintained into
the future. During preparation of the FEA, the cost baseline will be used as the resource
profile against which the costs of various alternatives will be evaluated.

The cost baseline contains two sections. The top section of the figure shows the day-
to-day recurring costs associated with conducting supply operations. The bottom portion
shows investment costs. These investment costs represent planned expenditures of
procurement dollars to acquire programmed replacements for existing automated systems.

If investments were planned for process improvements, they would be reflected in the
bottom section of Figure B-8. However, as explained elsewhere in this publication, the
baseline for the initial FEA in a functional activity does not reflect investments for previously
planned process improvements.

[ e e — —
COST ELEMENT FY9% FY95 FY9% FY97 FY98 FY99
RECURRING COSTS
Personnel 366.9 360.2 353.5 346.9 340.2 333.5
Info Tech 7.0 6.5 9.9 13.4 16.8 20.3
Facilities 67.2 66.1 65.0 64.0 62.9 61.8
Material 2,332.3 2,295.0 2,257.7 2,220.3 2,183.0 2,145.7
145.8 1374 140.4 142.0 142.0
— e e s e ———
l 2,873.6 2,823.5 2,784.0 2,744.9 2,703.3
A —— e
“ Personnel - - - - - -
15.1 18.0 21.0 12.5 5.5 -
15.1 18.0 21.0 12.5 55 -
— e e et it i e e e e - . e Lt T~
2,942.7 2,891.6 2,844.5 2,750.4 2,703.3
= S s

Figure B-8. Cost Baseline ($ millions)
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In addition to the baseline costs, there currently exist development and modernization
costs associated with previously approved plans to invest in a number of IT systems. The
systems involved are listed in Figure B-9. In accordance with the functional direction,
development effort on these systems has been frozen. The exceptions are OSD Agency
System 898 and MILDEP System 567. These are the systems that have been identified as
candidates for migration.

MILDEP System 123
MILDEP System 234
MILDEP System 345
MILDEP Systein 456
MILDEP System 567
MILDEP System 678
MILDEP System 789
OSD Agency System 898
OSD Agency System 876

Figure B-9. AIS Under Development and Modernization

5. Results of Process Improvement Analysis. The functional manager convened a
group of functional experts, customers, and analysts and developed improvement
opportunities, initiatives, alternatives, and associated action plans.

Improvement Opportunities. Figure B-10 summarizes the improvement
opportunities for the functional activity. It is projected that it will take five years to fully
implement a new functional process at all sites. Because our process improvement begins in
FYG4, the steady-state year is FY99. Of course, even before full implementation is
achieved, incremental improvement will be achieved as various elements of the redesigned
process are put in place. The quantification of projected benefits in Figure B-10 was used to
focus attention on high-payoff improvement opportunities. In most cases, improvement
opportunities will have to be implemented in combination with each other in order to achieve
the projected steady-state benefits.
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Improvement Opportunities I Projected Steady-State Benefits
o —

1 || Implement just-in-time inventory procedures. 3-5% reduction in unit cost.
10-day reduction in order-ship time.

2 |l Integrate whelesale and retail logistics operations. | 20-day reduction in order-ship time.

3 { Minimize low dollar-value contracts. 5% reduction in cost of procurement and
contract payment operations.

4 | Eliminate requirement to report inventories by 5% reduction in unit cost.
state and location (non-value added).

5 1 Eliminate requirement to validate requisition data ]| One-hour reduction in requisition processing

{non-value added). time.
6 fi Implement electronic commerce (EC) and 2-3% reduction in unit cost.
h electronic data interchange (EDI).
7 I Implement paperiess transaction system. 1-3% reduction in unit cost.
8 § Consolidate contract payment operations. 5% reduction in cost of contract payment
operations.
9 1§ Implemeni data sharing/migration. 2% reduction in unit costs
Lo 4 T —— e ——

Figure B-10. Improvement Opportunities

Note that two of the improvement opportunities, numbers 4 and 5, are eliminations of
non-value added sub-activities in the AS-IS ncde tree—sub-activities A34 and A41.
Elimination of these non-value added activities will be made a part of each alternative that is
developed.

The benefits must relate to the functional direction communicated by senior managers.
Figure B-10 provides a quantified estimate af how each improvement opportunity will help
achieve the performance or cost targets established in the functional direction.

The benefits are projected at steady state, which is achieved when all actions
necessary to implement approved improvement opportunities have been completed and the
Junctional activity is operating as intended by the TO-BE models. At steady state, there are
no more changes to implement; and the new process is being used. (In practice, process
improvement is a continual activity, so there will always be more changes to implemens. But
Jor purposes of this example, we are portraying a one-time process improvement.)

Initiatives. Figure B-11 contains the initiatives that implement the improvement
opportunities listed in Figure B-1C.
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Initiatives are the things that must be done in order to make improvement
opportunities happen. In practice, the list of initiatives would be more extensive than the list

in Figure B-11.
Initiatives Time Constraints
p— S —— —— e
Install new system at large facilities. 1 month per Must include training time.
site
Install new system at small facilities. 2 vreeks per Must include training time.
site
Prepare letter requesting policy change on 1 month
inventory reporting.
Develop training programs. 6 months Training to be conducted on-site by
in-house personnel.
Build data system. 10 months Must provide export capability.
Select :aigration inver .ory system. 2 months Must provide export capability.
Must be compatible with current
LAN.
Develop interface between inventory system and | 5 months
contract payment system.
Merge inventory data bases. 4 morths
Develop new policy and procedure documents. 2 months Joint in-house/contractor team.
Must be ready before
implementation at first site.
Implement training programs. 1 month per Cost negligible if done in-house.
site
Disseminate information on revised procedures Ongoing Plan an aggressive information
to all users. programi.
i e

Figure B-11. Initiatives
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Alternatives. After reviewing the improvement opportunities to determine the extent
to which they contribute to the achievement of the objectives established in the functional
direction, the alternatives in Figure B-12 were developed for more detailed analysis.

An alternative is a packaging of initiatives in order to achieve a specific set of
improvement opportunities. Alternatives are the packages that will be analyzed in detail
during the FEA.

“ Alternative Title & Description

— .

A Centralized Procurement with EC/EDI

Fully implement EC and EDI. Implement at large supply facilities first.
Integrate retail and wholesale supply and standardize AIS throughout the system.
Maximize buying power by consolidating contracting operations.

Eliminate recording state/county data for inventories.

B Local Procurement with EC/EDI

Implement EC and EDI at retaii level.

Capitalize on supply centers’ relationsbips with local suppliers.
Eliminate recording state/county data for inventories.

—— e

Figure B-12. Alternatives

TO-BE Models. A steady-state TO-BE activity model is provided for each
alternative. These are shown in
Figures B-13 and B-14.

Each of these alternative Gonduct supply pperatons (AO)
m?de. u‘e.es Cazls fOf ihe Dearmine Atquire requred Maintain Ship suppbes
elimination of the non-value M;:W“S;’s quantties (A2) inriones(A3) 0 requsiiones (A4)

[ . . . = mine ~Commoldats Receie Dewmrmine
added activities identified earlier. et (A1) | equemets(32) | shpmens 30 | soppty "
Additionally, each of the TO-BE - Dewermins - Monkor whoiesale Pertorm quesy .
models indicates that activities joivivipba S Rl contol(A22) e
being done today by mail or by P et Dispoae of fithoid ot
telephone will in the future be recurnirg ¥ock (ALY

R . . requimments (A13) b Selest
done by electronic transmission. . suppher (A24)
. . . =ReceMd 0 ] e wen
These remaining but modified rquwior(A)  [Tammt
sub-activities are highlighted in S
dashed boxes. eyl teperabies

Figure B-13, Alternative A
TO-BE Activity Model
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The difference between
the two _iernatives in steady
state is that Alternative B, with
its increased reliance on local
procurement operations,
eliminates activity A21, the
consolidation of requirements.

Conduct supp!yloperations {AD)

Detarmine
tequiremants (At)

| Determine wRS
requirements (A11)

I Dstermine
peacetine stock
requirements (A12)

I~ Detarmine
recurring
requirements (A13)

—Rsceive
tequision (A14)

Acquie required
quantities (A2)

= Monitor wholesale

stock (A21)

I Monitor retait
stocks (A22)

- Select

= Recycls reparables
(A25)

Maintain
inentories (A3)

- Recave
ahipments (A31)

= Poriorm qus ity
control (A32)

}
Ship supphes
© requisiboners (Ad)

i Detmmine
supply
source (Ad1)

*Trangmit relesss’
otdet (A2)

Figure B-14. Alternative B

TO-BE Activity Model

Activity cost worksheets were developed for the AS-IS and for each alternative at
steady state. Recall that steady state is the condition that exists after all changes necessary

to operate under the new process have been fully implemented, which in our example occurs

in FY99. The steady-state worksheets are shown in Figures B-15 through B-17. These
worksheets reflect the FY99 workload projection from Figure B-3.

— e Y
Activity
Ouiput Unit Cost
Activity Personnel | Info Tech | Facilities | Material Other Towul (K) ($) Opns %
P —s A e
Determine 9.2 2.8 9 1.8 4.6 19.3 150 129 0%
Reg'mts
Acquire 377 83 9 5.5 15.6 68.0 305 223 80%
Quantities
Maintain 207.8 38 59.1 2,117.2 85.0 24729 5150 480 0%
Inventory “
Ship 78.8 54 9 21.2 36.8 143.1 800 179 62%
2,145.7

Figure B-15. AS-IS Steady-State (FY99) Activity Cost Worksheet
($ millions, except where noted)
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Activity

Output Unit Cost

L Activity Personnel { Info Tech | Facilities Material Other Total (X) %) Opns %

] Determine 8.4 2.5 .8 1.7 4.2 17.6 150 117 65%
Req’mts
Acquire 34.3 7.6 .8 5.0 14.2 61.9 305 203 85%
Quantities
Maintain 189.2 34 53.9 1,926.6 711 2,250.2 2430 918 9%
Inventory
Ship 75.3 5.0 .8 19.3 335 133.9 335 70%
Supplies

307.2 18.5 56.3 1,952.6 129.0 2,463.6 3,604 0.68
Figure B-16. Alternative A Steady-State (FY99) Activity Cost Worksheet
($ millions, except where noted)
f——————————N e ——— "'_...—__. :—._.' r._———---—1.
Activity i
Output Unit Cost
Activity Personnel | Info Tech | Facilities | Material Other Total (K) (9 Opns %

T r—— e e e o
Determine 9.4 2.8 9 1.8 4.5 19.4 150 129 50%
Req'mts
Acquire 385 8.5 9 54 153 68.6 500 137 75%
Quantities
Maintain 2119 38 60.4 2,074.9 66.3 2,417.3 5010 482 85%
Inventory [
Ship 84.5 5.6 9 20.7 36.1 147.8 800 183 55% ‘
Supplies ! __ﬂ |

e e oy ~..._T‘=a==a===:
344.3 20.7 63.1 2,102.¢8 1222 2,653.1 3,604 0.7
L._.- By e e T S H

Kigure B-17. Aiternative E Stezdy-State (FY99) Activity Cost Worksheet
($ wmillions, except where noted)

To summarize what has been said in previens sections:

Relatioaships. The specific relationships among improvement opportunities,
initiatives, and alternatives are shown in Figure E-18.

Imprevement opportunities represent enanges in Lputs, controls,
mechanisms, or sub-activities.

Initiatives are the actions required to put improvement opportunities
into effect.
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® An alternative is a packaging of initiatives that will achieve a specific
set of improvement gpportunisies.

Alternative

e e R e ]

Initiative

Improvement Opportunity

Alternative A.
Centralized
procurement
with EC/EDI

Select migration inventory system.

Install system at supply centers.

Develop training programs.

Develop policy and procedure documents.
Implement training programs,

Implement just-in-time
inventory procedures.

Merge inventory data bases.

Develop training programs.

Develap policy and procedure documents.
Implement training programs.

Integrate whole and retail
logistics operations.

Merge inventory data bases.
Develop policy and procedure documents.

Minimize low dollar-value
contracts.

Prepare letter.

Eliminate requirement to report
inventories by state and
location.

Develop policy and procedure documents.

Eliminate requirement to
validate requisition data.

Develop inierface between inventory system and
contract payment system.

Consolidate contract payment
operations.

Alternative B.
Locai

procurement
with EC/ED1

Build data system.
Merge inventory data bases.

Select migration inventory system.

Install system at supply centers,

Develop training programs.

Develop policy and procedure documents.
Implement training programs.

Implement data
sharing/migration.

Implement just-in-time
inventory procedures.

Prepase letter.

Eliminate requiserent to report
inventories by stare and
location.

Develop policy and procedure documents.

Eliminate requirement to
validate requisition data.

Build datz system.
Merge inventory data bases.

Implement data
sharing/migration.

Figure B-18. Relationships among Alternatives,
Initiatives, and Improvement QOpportunities
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Action Plans. An action plan is provided for each alternative, and these are shown in
Figures B-19 and B-20. Each action plan shows the time-phased initiatives that will be
required in order to implement the alternative and achieve the improved functional process.

As with other elements of
this example, these action plans
are less complex than would be
required in practice.

Select migration system A
Prepare letter for palicy change FAN

Develop policy and
procedures documents H

Bund data system JATAY
integrate databases YA vAY

Conduct policy and O

procedures training

instalt systom at lrge sites L\

Conduct system training L5\
install system at small sites A wAY
[ T T I I O N O

Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan
93 94 85 96 97 88

Figure B-19. Action Plan for Alternative A

Select migration system A
Prepare lether for policy change FAN

De policy und
un:':cpms documents H

Buld dets system JAVA
Integrate dutabasas VA v AN
Conduct policy and VA wm AN

procedures training

Install equipmen at koce! A s AY

contract officas

tnsall new system L\
Conduct sysham tna ‘-l
i R R A A A T T B L

Jan Jul Jan Jul Jan Jul Jan Jul Jen Jul Jan
a3 o4 [od 98 97 28

Figure B-20, Action Plan for Alternative B
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Benefits. An estimate was made of the extent to which each of the alternatives will
satisfy the objectives established in the functional direction. This projection is shown in
Figure B-21. Note that each alternative is assessed using each of the objectives prescribed in
Figure B-4. The projection shows how the baseline and each of the alternatives will perform
at steady state.

Measure Baseline Alternative A | Alternative B

Unit Cost (per doliar of 0.75 0.68 0.74

sales)

Order-ship Time 25 days 10 days 12 days
_l)_i_i'ict Fill Percentage 50% 75% 60%

Figure B-21. Steady-State Comparison of Alternatives

Cost Estimaces. For entry into the FEA Model, cost estimates for the baseline and
for each alternative were developed. For the baseline, these costs wzre previously provided
in Figure B-8. For Alternatives A and B, the costs are shown at Figures B-22 and B-23,
respectively. These tables show the cost of operating the functional process as it is changed
over time, and the investment cost associated with the action plan. These data represent the
best estimate of costs for the baseline and each alternative.
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" COST ELEMENT FY9%4 FY95 FY% FY37 FY98 FY9%
I RECURRING COSTS
s S
Personnel 366.9 355.0 343.0 331.1 319.1 307.2
Info Tech 2.1 214 20.7 19.9 19.2 18.5
Facilities 67.2 65.0 62.8 60.7 58.5 56.3
Material 2,332.3 2,256.4 2,180.4 2,104.5 2,028.5 ]1,952.6
Other 147.3 128.6 121.2 125.3 127.9 129.0
Total 2,935.3 2,826.3 2,728.1 2,641.5 2,553.5 12,463.6
INVESTMENT COSTS
Pzrsonnel 3.2 2.6 1.9 1.3 6 -
Info Tech 37 18.0 210 12.5 5.5 -
Sl ===
Total 6.9 20.6 22.9 13.8 6.1 -
= =
l TOTAL COST l'."' 942.7 2,846.9 2,751.1 M 2,559.4 |2.463.6
(L L e e ——

Figure B-22. Aiternative A Cost Estimates ($ millions)

COST ELEMENT FY9%4 FY95 FY%6 FY$7 FY98 FY49 I
RECURRING COSTS _ L __......__.%
Personnel 366.9 3624 357.9 353.3 348.8 344.3
Info Tech 22.1 21.8 21.5 21.3 21.0 20.7
Facilities 67.2 66.4 65.6 64.7 (3.9 63.1
Material 2,332.3 | 2,2864 | 2,2405 | 2,194.6 | 2,148.7 |2,102.8
Other 147.3 127.2 118.5 121.2 122.5 1222

IFE e SR Sy P e e e R e
| :.-:.L—tilz_-=;=== 2,935.8 2.864_._2{ 2,803.9 | 2,955.2 2,2:;9 2,653.1
INVESTMENT COSTS
Personnel 32 2.6 1.9 1.3 6 -
Info Tech 3.7 7
‘Total 6.9
" TOTAL COST ] gm

Figure B-23. Alternative B Cost Estimates ($ millicns)
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In addition to these cost estimates, which show the year-by-year cost for the overail
activity, activity cost worksheets would also be developed for each alternative and the
baseline over time. These worksheets would show how each alternative changes the tooth-to-
tail ratio over time. In our example, the year-by-year activity cost worksheets have been
omiited,

6. Other Benefits. Benefits realized by functional activities outside the defined
baseline are not included in the normal economic analysis. The FEA guidance indicates that
these may be considered with greater weight given to those that can be measured. Poteniial
areas for other benefits irclude:

® Favorabie variance or ongoing efficiency: Benefits achieved within
the functional activity are part of the baseline and regular economic
analysis. However, ojten the same efficiency gains can be exported.

& New capability: New capability opens kp new avenues for other
Junctions.

® Liguidation of assets: New capcbilities can eliminate resources in
other functions.

& Shared resources: New capabilities can be used directly by other
Junctions.

The following benefits have been identified and quantified for customers (see Figure
B-24) outside the supply function:

Take Over Facilitics’ Smail Procurements. The supply procurement efficiencies
can be used by facilities for maintenance and minor construction. Agreemeat has bzen
reached to add that workload with no additional resources. The estimated similar reduction
in material cost due to better contracting is 5% of the annual total of $500K. or $30K. In
addition, one person per large site can take care of all small sites that now have a person
doing that function part-time.

Measurement: The total dollar value of facilities will be monitored on a
quarterly basis for new sites.

Close Transportation Warchouse and Reduce Inventory. The transportation
department will also use the new capability and eliminate three warehouses at a savings of
$200K and reduce their inventory of $300K by 20%. The one-time savings is $260K.

Measurement: The closing of the warehouses wiii be tracked and the
inventory level audited after one year.
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Benefit Value Measurement
(= ST sy e
Facilities Procurement 5% of $600K = $30K/yr Monitor facilities volume
Transportation Procurement $260K - one time Annual audit
Total $30Kyr
$260K - one time

Figure B-24. Other Benefits

7. Detailed Data Management and Information System Analysis. In addition to
the IT guidance provided in the functional direction, more specific information regarding the
management of information systems and data will be available. This material is shown in the
Jollowing text and figures.

General Strategy. The general information management strategy for improving the
functional process, as diagrammed in Figure B-25, is as follows:

® Move directly to the DISA Utility to supply all ADP services.
Develop aggressive level of service agreements to ensure continuous
and high-quality services, to include operation of networks, central
sites, archives, and EDI/EC implementation. No independent
procurements will be initiated. A continuous reduction of ADP
support expenses by 12% per year is expected.

¢ Implement the data model on a standard, off-the-shelf database
management system that offers a fuil range of distribution and reuse
capabilities.

® Focus all developrient on migrating ail applications to the data model.
Freeze development on other systems.

® Develop a strong infusion of new technology wherever supported by
Functional Economic Analyses. These analyses should be streamlined
both in preparation and approval, with iocal management able to make
most decisions based on general policy guidance.
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" LOCAL AREA

NETWORK

LOCAL AREA
NETWORK

DISA support /
Netwark, Config

I Setrver(s) I

LOCAL AREA
NETWORK

DISA CPEN SYSTEMS
HETWORK

Mgmtand Server(s)
System Development LOCAL AREA
\ NETWORK
/ Open Systems Users
System Applications/
wide Data Fiiter
Server(s) N .
\ Mega Center Facilities 4

Figure B-25. Target System Architecture

Migration System Amnalysis. An analysis was completed of the nine systems in
general use throughout DoD. Figure B-26 illusirates the results of the initial findings of
system functional and technical merit as a migration system platform.

MILDEP System 567 was chosen as the migration system. The primary reasons
were:

® Uses an open systems platform.

@ The utility fully supports the architecture, so no new unique
procurements are necessary.

® Uses DDI-provided migration strategies.
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System n Trans

Funct | Tech | Notes
OSD Agency 787 2 50 50
MILDEP 234 5 70 40
MILDEP 345 4 30 30
MILDEP 678 15 60 80 | Best overall
MILDEP 567 }0 40 95 | Best technical
MILDEP 456 b 40 50
OSD Agency 898 25 80 40 | Best functional
MILDEP 789 7 60 50
MILDEP 123 15 30 10 | Worst situation

requirements including EC/EDI.

processes.

ratings.

Trans  Percentage of the total transactions handled by the system.
Funct The analyst's rating or the systems capability to satisfy the complete functional

Tech  The analytical rating of the system’s technical currency, i.e., its ability to
serve as the open systems platform to support the improved business

Notes Indicates the best and worst systems based on the tecnnical and functional

Figure B-26. Analysis of Existing Systems

Prototype Critical System Elements. The purpose of this phase is to establish the
technical and data environment for the target system. In addition, legacy systems will be
connected to the environment to address initial transition issues and permit early transition to
open system platforms at individual sites. Actions during this phase will include:

@ Establish DISA Utility support.

® Build a rapid prototype of target environment.

® Attach legacy systems to target environment.

e [Establish service quality and functional measures program to ensure

system targets are met.

Transition Plan. The primary purpose of the transition plan is to separate open

systems implementation from separate current system architectures. This will allow early
improvements in user capabilities and cest of hardware at individual sites rather than wait for
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applications to mature and user training to be completed. It also will introduce incremental
transition rather than traditional site-by-site, monolithic styles of implementation.

Legacy systems will be connected to the network with user access via an open
systems platform. As each system is successfully connected through the interface, supported
sites can commence local transition to the open system. Simultaneously, system support,
including training, will be delivered to the workplace.

A timeline for the system implementation is shown in Figure B-27.

Task FY94 FY95 FY96 FY97 FY98 FY99

Prototype
Open Systems TA AN

Legacy Connect VA e AN

Servers/Data Model OH—A
DISA Utility

Contract A

Service A

Applications Dev A A
EDIEC

Process Support VA Lx—tX A AN
Transition
Open Systems
Small sites L\
Large sites
Process Improve
Smali sites Iy A
Large sites Ox AN
Compiete FAN

Figure B-27. Implementation Plan
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APPENDIX C: FEA Example - The Document

This appendix presents an example of a complete FEA. This
example is based on the scenario and input documents discussed in
Appendix B. As with Appendix B, the descriptions and data in this example
have been developed solely for illustrative purposes, and are not intended to
represent an accurate portrayal of any DoD activities, organizations, or
individuals. In practice, most sections of an FEA would contain more
detailed information than is shown here.

Consistent with the scenario, the setting starts with FY 1994, The
functional manager for the supply activity has developed this FEA for
submission to the Principal Staff Assistant (PSA). The PSA’s title is
Assistant Secretary of Defense for Supply, Maintenance, and Transportation
(ASD (SMT)); the functional manager'’s title is Deputy ASD for Supply
(DASD (Supply)).

Secticn 1: Functional Area Strategic Plan Summary

The Supply, Maintenance, and Transportation functional area strategic plan outlines
the long-term strategies to provide services to the DoD. Four functional activities have been
defined for corporate information management (IM) process improvement analysis: supply,
maintenance, transportation, and property disposal. Each activity manager has been asked to
conduct process improvement projects for their activities and to present functional economic
analyses. The target date to begin implementation of recommendations in these FEAs is
October 1993.

The strategic plan requires each activity manager to develop long-term approaches to
managing their activities and the supporting information resources and information systems.
One strategic goal is to participate fully in the corporate IM program, including extensive use
of DoD fee-for-service facilities wherever possible, rather than maintaining organic resources
to provide like support. Meeting this objective will require close coordination with the
appropriate DISA eiements on information systems and data management matters.

Several Defense Management Report Decisions (DMRDs) have had an impact on the
functional area. The DMRD dollar reductions for each functional activity are shown in
Figure C-1.
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Functional DMRD
Activity Number FY% FY95 FY9%6 FY97 | FY98 | FV¥99
Supply 994 123.4 130.0 147.5 155.0 160.0 165.5
995 57.0 58.0 58.0 58.0 58.0 58.8
Maintenance 994 183.0 197.1 194.0 192.0 188.0 180.0
Transportation | 994 57.0 58.0 59.0 62.0 63.0 63.0
Prop Disposal | 997 15.1 20.0 20.0 20.0 20.0 20.0
Total 4355 463.1 478.5 487.0 489.0 487.3

Figure C-1. DMRD Reductions Affecting Functicnal Area
($ millions)

The DMRDs will be achieved through efficiencies gained by consolidation and
standardization of operations, increased application of technology-based solutions where
appropriate, and elimination of unnecessary activities.

DMRD implementation is on schedule, but any delays will have an adverse impact on
mission accomplishment. Process improvement projects will provide the means of
identifying specific ways to achieve the DMRD-directed cost reductions. Applying corporate
IM principles in developing improvement opportunities will ensure that efforts are applied to
solving functional problems, including integration with other functional activities, not
concentrated cn IM.
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Section 2: Functional Activity Strategic Plan Summary

The functional activity strategic plan documented workload prcjections for the supply
activity based on input from DoD) customers. These projections are stated in terms of the
dollar value of sales expected to be processed through the supply system. These workload
projections are captured in Figure C-2, which also shows the funding for the supply function
contained in the most recent FYDP update. Since the supply functional activity is financed
by customer funds through the Defense Business Operations Fund (DBOF), this funding is
labeled “DBOF.”

Current Fundin millions
FY9%4 FY95 FY96 FY97 FY98 FY99
DBOF 2,943 2,890 2,840 2,750 2,700 2,600
Worklogd Projection (seles - § millions)
FY94 FY95 FY96 FY97 FY98 FY99
3,924 3,856 3,733 3,730 3,667 3,604
— <t -

Figure C-2. Funding and Workload Projection

Supply operations, now and in the future, must satisfy customers’ requirements. Witk
the shifting DoD wartime focus from that of major conflict with a single adversary to a
wider range of simultaneous regional conflicts, the demands on the supply function will
become more challenging in the future. Meeting these requirements will become even more
difficult in the face of the shrinking resources shown in Figure C-2.

In order to mest the overall functional activity objective within the prescribed
resource constraints, the functional activity strategy calls for action on two fronts:

® Processes must be redesigned to eliminate ineffective, inefficient, and
redundant operations. Given the expscted joint nature of any future
conflict, processes must be standardized across the military
departments, and must be integrated from the wholesale level down to
the end user.
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® The functional activity must capitalize on existing and emerging
technologies to complement and support the redesigned functional
processes. V |.'e paying heed to the uniqueness of military supply
operations, .¢ .unctional activity will make maximum use of new
technolog  and techniques developed in the commercial world.
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Section 3: Functional Activity Performance Targets and Measures

Unit Cost. One of the important performance measures for supply operations is
funding. Since supply is one of the functional activities for which the OSD Comptroller has
specified a unit cost measure, this prescribed measure will be used as an evaluation criteria.
The prescribed measure is dollars of cost per dollar of sales processed through the supply
system.

Additional performance measures have been established to assess the activity from a
more functional perspective. These functional performance measures are order-ship time and
direct fill percentage.

Reports on all performance measures w:li be monitored based cn quarterly reports
from all sites, in cooperation with the Defense Finance and Accounting Service and cther
agencies.

Order-ship Time. This is a measure of the respensiveness of the supply system to
user requirements, and is the best overall measure of supply effectiveness. Order-ship time
is measured in days. The clock starts when the end user submits a request for an item, and
stops wher. the right quantity of the right item has left the wholesale and retail lezs of e
supply system and is on its way to the right customer. Order-ship time canmnot be artificially
improved by making partial shipments, shipinents of the wrong item, or shipments to the
wrong customer.

Measurement: When EDI is available, order-ship time will be measared routinely by
monitoring order/receipt transactions. Until EDI is implemented, each site will establish a
measurement procedure not to exceed four hours per report; sampling or review of records
can be used.

Direct Fill Percentage. This figure represents the percentage of supply requests that
are satisfied by direct shipment from suppliers, as opposed to shipments from local
commercial middlemen or from wholesale or retail inventories. This measure addresses the
efficiency of the system. By using direct fill, the system eliminates one of the links in the
supply chain and thus performs more efficiently. Direct fiil percentage has recenily been
added to the list of performance measures for the supply function.

Measurement: The number of items and their doliar value need to be captured for all
three fill methods — direct from vendor, local commercial middlemen, and from inventory.
Major, one-time purckases over $50,000 should be excluded because they are almost always
direct purchase and distort the measure. The data modei will capture appropriate information
to automate the measure and make the information avaiiable upon request; additional
reporting is not needed. In the interim, Optional Report 89 contains the total purchases for
the requested period. The warehouse number of items and dollar value will be computed
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from items transferred from stocks during the period; ali purchases to replenish stocks are
excluded. Dirsct wholesale supplier items and dollar value will be determined from contract
records, excluding warelouse replenishment. Local retail purchases will be determined
based on vendor billing.

To properly gauge the performance of the supply system, the performance measures
must be used in concert rather than in isolation from one another.

Objectives. For the unit cost measure and the two functional performance measures,
Figure C-3 shows the current level of performance. The latter two were determined from an
analysis of AS-IS process models.

I Current
Performance Measure Accomplishment

————— ——— ——
Unit Cost (per dollar of sales) $0.75
Order-ship Time 30 days
Direct Fill Percentage 50%

—

Figure C-3. Performance Measures
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Section 4: Proposed Functional Activity Improvement Program

The process improvement project included a comprehensive review of current
business practices in the commercial world. As a result of this review, it was determined
that electronic commerce and electronic data interchange (EC/EDI) are being used in an
increasing number of commercial operations that are similar to the Department’s supply
function. In the vast majority of cases, the application of these approaches has resulted in
significant improvements in performance, with simultaneous decreases in costs.

Acknowledging that some aspects of military requirements for supply operations are
different from similar operations in the commercial sector, the next step in the analysis
process was to determine whether elements of commescial EC/EDI approaches wouid be
incompatible with any of the unique military requirements. It was determined that there
were no such incompatibilities, and it was therefore decided that the process improvement
work would focus on using EC/EDI to improve the supply function.

A number of means of incorporating EC/EDI into the supply function were
considered, and two alternatives were developed.

Alternative A: Centralized Procurement with EC/EDI. This alternative calis for
maximum use of electronic commerce and electronic data interchange throughout the supply
system. Wholesale and retai! corponerits of the system would be fully integrated. Contract
operations would be consolidated to maximize DoD’s considerabie buying power.

Alternative B: Local Procurement with EC/EDI. Alternative B in?plements
EC/EDI at the retail level. It would make some use of consolidated buying power, but leave
the responsibility for most purchasing at the local level to capitalize on well-established
relationships between individual supply centers and local vendors.

Both alternatives call for elimination of non-value added activities imposed by internal
and external agencies.

Functional Assessment. An analysis was performed to determine the effectiveness
and efficiency of the two alternatives when fully implemented. These projections were
compared to the AS-IS or baseline process. The baseline process represents the current
process with no changes. The AS-IS and alternative processes were projected against the
known workload shown in Figure C-2.

Figure C-4 compares the AS-IS process and the alternatives, using the prescribed
performance measures as the criteria. These projections estimate how each of the three
processes will perform at steady state. As a further basis for comparison, the current
achievement of the AS-IS process is also shown.
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AS-IS Alternative A | Alternative B
| Measure AS-IS Current Projected Projected Projerted
Unit Cost (per dollar of sales) $0.75 $0.75 $0.68 $0.74
Order-ship Time 30 days 25 days 10 days 12 days
| Direct Fill Percentage 50% 50% 15% 60% ____]

Figure C-4. Steady-State Comparison of Alternatives

It can be seen that either aiternative will accomplish the supply mission more
effectively and efficiently than will the AS-IS process, with Alternative A outperforming the
AS-IS process and Alternative B in ail categories. The AS-IS process will generate only
modest improvements in performance, and at greater total cost than either of the alternatives.

Details regarding the activity models, cost data, action plans, and other information
can be found in a separate document titled The Supply Activity Functional Assessment. This
document can be obtained from the functional activity manager.
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Section 5: Economic Anaiysis of Propesed Alternatives

This section presents the baseline and alternative cost estimates for the Supply
Operations function and compares the alternatives with the baseline using the FEA Mode!.

Baseline Costs. Figure C-5 shows baseline costs for six years, FY 94-99, For each
year, the costs are divided into recurring and investment cost categories and, within
categories, displayed by cost element.

We projected total costs for the remaining years using adjusted FY94 average costs
and expected workloads for FY95-99. The details of these calculations are shown in a cost
appendix.

Y
COST ELEMENT FY% FY9s FY9% FY97 FY98 FY9®9
RECURRING COSTS
Personnel 366.9 35790 351.1 345.3 339.4 333.5
Info Tech 3.0 6.5 9.9 13.4 16.8 20.3
Facilities 67.2 66.1 65.0 64.0 62.9 61.8
Material 2,332.3 2,295.0 2,257.7 2,220.3 2,183.0 2,145.7
Other 142.0 142.0
e e~ e i
i Total 2,744.1 2,703.3 l
e
INVESTMENT COSTS l
Personnel 4.0 3.2 24 1.6 8 - "

Figure C-5. Baseline Costs ($ millions)

Alternative Cosis. Figures C-6 and C-7 show the estimated costs for Alternatives A
and B, respectively. These estimates were developed as follows:

® Personnel Costs. Based on the redesigned processes, new staffing requiremerts
were projected. These manpower requirements were used with average
compensation factors derived from the DoD budget to arrive at a total personnel
cost.
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® Information Technology Recurring Costs. Based on the redesigned processes and
the re-engineered supporting AIS and data architectures, quantity requirements for
hardware and software were projected. These figures were combined with
average costs provided by DISA to determine operating costs. An additional
element of information technology recurring costs was the use of the DISA
Utility, which will be provided on a fee-for-service basis. This cost element was
provided by DISA.

® Facilities/Other Costs. At supply facilities on military installations, facilities
costs and most “other” costs are driven by multiplying assigned personnel times
the local rate for general and administrative expense. Cost estimates were
developed based on the new staffing levels expected to accompany the redesigned
processes. At non-military locations, facilities costs consist primarily of rents
and leases. These cost estimates were developed based on recent experience and
an analysis of projected leasing rates in the concerned geographic areas.

® Material Costs. Material purchasing and handling costs were projected based on
the reduced inventory levels and larger orde-s that will result from the redesigned
processes. Additionally, a small reduction in the unit cost of some supply items
was projected, based on the larger quantity orders.

¢ Information Technology Investment Costs. Limited in-house staff effort will be
required for the development and implementation of the re-engineered AIS and
data architectures, primarily in the area of systems training. Thesz cost estimates
were developed based on experience gained during a similar, although smaller-
scale, conversion several years ago. The buik of the investment cost estirnate
was provided by DISA.

The figures show that both alternatives reduce the costs, relative to the baseline, of
meeting the projected workload. Annual savings are estimaied to increase over the analysis
period 2s the changes included in each alternative are implemented.
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COST ELEMENT FY9%4 FY9§ FY9%6 FY97 FY98 ' FY%9

RECURRING COSTS
Personnel 366.9 355.0 343.0 3311 319.1 307.2
Info Tech 22.1 214 207 19.9 19.2 18.5
Facilides 67.2 65.0 62.8 60.7 58.5 56.3
Material 2,332.3 ] 2,256.4 | 2,180.4 | 2,104.5 | 2,028.5 |1,952.6
Other o 147.3 123_6__ | 1212 125.3 127.9 _1'2_2‘2__
Total 2,935.8_ 2,826.3 ] 2,728.1 _?_,_6_«_31.5 l 2,553.5 2.32_3_..6__
INVESTMENT COSTS
Personnel 32 2.6 1.9 1.3 .6 -
Info Tech 3.7 18.0 21.0 _ 12.5 5.5 -
Total 6.9 20.6 22.9 13.8 6.1 -

‘ = - ||

L!‘OTAL COST | 2,942.7 _2.8_49_2_{ | M M

Figure C-6. Aliernative A Cost Xstimates ($ millions)

—— e —— ———
COST ELEMENT FY9%4 FY95 FY9% FY97 FY98 Y99
RECURRING COSTS
Personnel 366.9 362.4 3579 353.3 348.8 344.3
Info Tech 22.1 21.8 21.5 213 21.0 20.7
Facilities 67.2 66.4 65.6 64.7 63.9 63.1
Material 2,332.3 2,286.4 2,240.5 2,194.6 2,148.7 {2,102.8
Other 147.3 127.2 118.5 121.2 122.5 122.2
Total 2,935.8 i2.864.2 2,803.9 2,755.2 2,704.9 12,653.1
INVESTMENT COSTS
Personnel 3.2 2.6 1.9
Info Tech 3.7 18.0 21.0
‘-.|=r=-—__.._—-_======-—_—.= P e e S P
[ Total 6.9 20.6 229
—— -2 ——
TOTAL COST 2,942.7 2,884.8 2,826.9 .
-
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Cost Comparison. RADCF savings were calculated using 14 residual years and a
discount rate of 7%. Figure C-8 shows the resulting summary graph from the FEA Model.
Alternative A has expected savings over the 20-year analysis period of $1,573 M, as
comyared with $89 M for Alternative B. The risk analysis shows that, even under worst
case assumptions, Alternative A should yield savings. For Alternative B, however, there is a
significant probability that costs wiii actually increase relative to the baseline.

Summary of Functional Activity
Total Annual Cost and RADCF Savings

Milicns of
Constant 3000 =,
Yea: Dollars

2500 4

2000 t t— + 4
Year1 Year2 Yeoar3 Year 4 Year$ Year 6
RADCF (Alt A) RADCF (Alt B)
High $2.982 High $1.034
Expected  $1,573 Exgected $89
Low $299 Low ($821,

Figure C-8. Summary Chart from FEA Model

Figure C-9 shows the expected tooth-to-tail ratio for the baseline and alternatives in
the steady-state. Alternative A increases the ratio of operations to management and support
costs for the function relative to the baseline. Because of the nature of the changes proposed
in Alternative B, the proportion of operations costs actually decreases compared to the
baseline.

e e e e T
Baseline Alternative A Alternative B =“

7.32 7.17 4.82 "

Figure C-9. Tooth-to-Tail Ratios
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Benefits cutside the baseline a:fined for supply operations are also anticipated.
Figure C-10 displays these benefiis, estimates their value, and shows how they will be
measured.

_—_—_—_—
———————{1

5% of $600K = $30K/yr Monitor facilities volume

Facilities Procurement

$260K - one time

—_—

Figure C-10. Other Benefits

Transportation Procurement | $260K - one time Annual audit
= e =
Total $30K/yr

Recommendation. Alternative A meets or exceeds all the objectives for the supply
function and provides the greatest expected savings. Recommend that Alternative A be
selected.
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Section 6: Data Management and Yzio:maiion System Strategy

General Strategy. The general information management strategy for improving the
functional process calls for moving directly to the DISA Utility as the source of all ADP
services, implementing the data model on an off-the-shelf database management system,
focusing all development on migrating existing applications to the data model, and
aggressively seeking opportunities to apply new technology where such action is supported by
economic analysis.

Migration System Analysis. An analysis was completed of the nine systems in use
throughout the DoD supply system. Based on its rich user interface, high degree of
compatibility with the DISA Utility, and rapid processing times, MILDEP System 567 was
chosen as the migration system. The other systems were found lacking in a number of areas,
including reliance on outdated technoiogy and inability to handle multiple types of supply
transactions.
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Section 7: Data and System Changes

Prototype Critical System Elements. A prototyping phase will be used to establish
the technical and data environment for the target system. In addition, legacy systems will be
connected to the environment to address initial transition issues and permit early traunsition to
open system platforms at individual sites. During this phase support from the DISA Utility
will be established, and a prototype of the target environment wili be rapidly developed.

Transition Plan. The primary purpose of the transition plan is to separate open
systems implementation from current system architectures. This wili allow early
improvemer:t in user capabilities and cost of hardware at individual sites rather than waiting
for applications to mature and user training to be completed. It also introduces incremental
transition rather than traditional site-by-site, monolithic styles of implementation. It is
expected that transitions will be occurring for the foreseeable future, and the transition plan
will be adjusted as necessary in order to compensate for unanticipated problems and to take
advantage of unexpected opportunities to accelerate the introduction of new technology.
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Section 8: Data and System Cost Analysis

Figure C-11 shows the information technology costs associated with the AS-IS process
and each alternative. The figure captures both operating costs and one-time or investment
costs. Data are displayed in five major categories that identify the life-cycle phases and
indicate whether the cost is associated with operational activities or management and support

activities,

These system costs are included in the cost overall projections that were used in
Section 5 to develop the economic analysis.

ALTERNATIVE | COST CATEGORY
AS-IS EDT&E (M&S -- -
Activities)
Invest (Opnl Activities) 13.7 16.5 18.2 10.8 4.7 -
Invest (M&S Activities) 14 1.5 2.8 1.7 8 -
Opns (Opnl Activities) 2.6 5.7 8.7 ii.8 14.8 17.9
Opns (M&S Activities) 4 .8 1.2 1.6 2.0 24
e ot —— e e —— ——
Total 18.1 24.5 30.9 259 22.3 20.3
P — e ——— — e — ]
Alternative A RDT&E (M&S .8 .8 - -- - --
Activities)
Invest (Opnl Activities) 6.1 18.3 20.4 12.3 5.4 --
Invest (M&S Activities) 3 1.5 2.5 1.5 7 --
Opns (Opnl Activities) 19.7 19.0 18.4 17.7 17.1 16.5 -
Opns (M&S Activities) 2.4 24 23 2.2 2.1 2.0
o e e e e e e e e
Total 200 | 430 | 436 | 337 | 253 | 185 |
e e e
Alternative B RDTE (M&S Activities) N .8 -- - - -
Invest (Opnl Activities) 5.7 17.1 19.6 11.5 5.1 -
Invest (M&S Activities) 5 2.7 39 2.3 1.0 -
Opns (Opnl Activities) 18.3 18.1 17.8 17.7 17.4 17.2
3.7 3.6 3.6 35
444 l 35.1 27.1 i 20.7
Ry . T

Figure C-11. Cost Details for Data and Systems ($ nalions)
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APPENDIX E: Discount Factors

Present Value of $1
Years in 10% Discount 7% Discount

Future Rate Rate
1 0.909 0.935
2 0.826 0.873
3 0.751 0.816
4 0.683 0.763
5 0.621 0.713
6 0.564 0.666
7 0.5i3 0.623
8 0.467 0.582
9 0.424 0.544
10 0.386 0.508
il 0.350 0.475
12 0.319 0.444
13 0.290 0.415
14 0.263 0.388
15 0.239 0.362
16 0.218 0.339
17 0.198 0.317
18 0.180 0.296
19 0.164 0.277
20 0.149 0.258

Figure E-1. Discount Factors

The discourt factors orcsented in the 1able above are calculated using an end-of-year
(EOY) discounting convention, as shownt below. This is consistent with the FEA Model.
Calculations for other discounting conventions, such &s beginning-of-yeir (BOY) and middle--
of-year (MOY), are aiso shown below.

L BOY: . MOY: -t
1+ 1+t (103

Where i equals the discount rate and n equals the number of years discounted.

EQY:
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AFPPENDIX F:

Integration of Functional Economic Analysis with Automated Information
System Life Cycle Cosi/Benefit Analysis

Recently, there was an OSD effort to integrate FEAs with AIS Life Cycle
Cost/Benefit (LCC/B) Analyses. The results are articulated in the following memorandum.
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, DC 20301-1800

PROGRAM ANALYSIS N ‘ G m

AND EVALUATION

MEMORANDUM FOR THE DEPUTY ASSISTANT SECRETARY OF DEFENSE
- (REQUIREMENTS AND RESOURCES), OASD(FM&P)

DEPUTY ASSISTANT SECRETARY OF DEFENSE
(HEALTH SERVICES OPERATIONS)

DEPUTY ASSISTANT SECRETARY OF THE NAVY
(C4I/EW/SPACE PROGS)

DIRECTOR FOR COMMAND, CONTROL,
COMMUNICATIONS, AND COMPUTERS, THE JOINT
STASF

DIRECTOR OF INFORMATION SYSTEMS POR C4, ARMY

DEPUTY ASSISTANT SECRETARY OF THE AIR FORCE
(COMMUNICATIONS, COMPUTERS & LOGISTICS)

DIRECTOR FOR ADP SYSTEMS, OFFICE OF THE DOD
COMPTROLLER

DIRECTORS OF THE DEFEMSE AGENCIES

DEPUTY DIRECTOR(MANAGEMENT SYSTEMS),
OUSD(A)AP&PI

SUBJECT: Integration of Functionai Economic Analysis with Automated Information
System Life Cycle Cost/Benefit Analysis

In March 1991, we commissioned a working group to examine the feasibility of
integrating the Functional Economic Analysis required as part of the Department’s
Information Management (IM) program with the Automated Information System Life Cycle
Cost/Benefit Analysis (also referred to as Economic Analysis, or EA) mandated by OMB and
DoD policies govemning life cycle management of acquisition programs. The working group
has completed its report and has concluded that it is both feasible and desirable to integrate
the two analytic efforts. Several important caveats were forwarded with this conclusion,
including:

o  First, it is the Department’s functional leadership (in most cases, OSD principal staff
assistants or those they designate), not AlS program managers who must perform
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functional economic analysis. The costs and benefits of the AIS program alternatives
developed by an AIS program manager must be included by the functional managers
in their larger anatytic endeavors.

o  Second, FEA has not changed the locus of final decisionmaking authority. As a result,
for automated information system acquisition programs, both life cycle cost/benefit
(LCC/B) analysis and functional economic analysis must inform and support
decisionmaking in the Defense Acquisition System and the Planning, Programming,
and Budgeting System. The Department’s IM principles state ‘that the user or "owner"
of a business process determines the information required to suppert that process.

The working group’s recommendations were reviewed during the meeting of the FEA/EA
Steering Group on October 19, 1992. Based on that review, the recommendations of the
working group are approved. AIS LCC/B will become an integral part of FEA accomplished
by functional managers. Plans for implementing the working group’s recommendation to
achieve a fully integrated analytic environment are listed at Tab A. As necessary, we will
invite your representatives to participate in these follow-on activities.

It is clear from the working group’s efforts that the information requirements of
Functional Economic Analysis, AIS acquisition program life cycle cost benefit analysis, and
planning. programming and budgeting must be integrated to eliminate the confusion and
wi.sted effort caused by multiple meanings assigned to identical terms, conflicting cost
clement structures, and non-standard data element definitions. We will, therefore, initiate the
modeling effort needed 10 define an efficient, comprehensive, and coherent target data
environment. With your cooperation, we are confident that we can achieve our target data
environment before the end of Calendar Year 1993,

After the FEA-LCC/B data model is developed and accepted into the Defense Data
Repository, an integrated FEA/EA guideline will be prepared, coordinated with your
organizations, and included in the appropriate DoD Directives, Instructions, and Manuals. In
the interim, the ASD(C3I) will modify the Functional Economic Analysis model developed by
the Institute for Defense Analysis to align cost element structures and basic definitions used
in AIS acquisition decisions with those used in the Functional Economic Analyses. These
changes will support FEA-LCC/B integration during the "migration” period by allowing the
AIS LCC/B data to map into the FEA. A description of this mapping is at Tab B. In this
way, functional managers developing FEAs will be able to import into those FEAs LCC/B
data prepared by AIS program managers. AlS program managers will be able to maintain
one set of program management data to meet the needs of LCC/B and FEA, and the FEAs
prepared by functional managers can then be used to establish an economic context within
which an AIS acquisition makes sense.

We appreciate your support accomplishing the goals of the Department’s IM program.
Questions or commerts on the integration of AIS life cycle cost/benefit analysis and
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Functional Economic Analysis should be referred to Michael Yeomans, OASD(C3I), at 746-
7932, or to Michael Dominguez, OASD(PA&E), at 695-4295.

ay, - Dot P

C
Cynthia Keni - Deborah P. Christie
Deputy Assictent Scciciuy Deputy Assistant Secretary

(Information Systems) (Theater Assessments & Planning)
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TAB A

Implementing FEA/EA Integration Working Group

Recommendations
Recommendations Implementation
A. Publish juint FEA/EA policies Pending
B. Develop common data model for cost Tasking now being finalized
structure
C. Develop single, integrated guideline Follow-on to 8020.1M and
to data modeling effort
D. Integrate FEA support requirements Done
into FPI Support Program
E. Continually refine FPI/FEA process Continuing
model
F. Establish FEA preparation advisory C3I/PA&E + others as
group specific need warrants
G. Brief CFIB/TTPB Done
H. Prototype FEA efforts Nominations for prototype
programs are welcome.
C3I/PA&E will select one

or more and begin work
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TAB B
Interim Guidance

"Using Life Cycle Cost Benefit (LCC/Bf Information in
the
Functional Economic Analysis Model (FEAM)"

1. Background:

The CIM initiative has changed the focus of information
technology support from managing individual automated information
systems to using information to improve functional processes. A
functional economic analysis (FEA) policy and related model was
introduced to emphasize new approach and to assist in functional
implementation. A new set of instructions, an 8000 series, has
been established to codify new and revised policy and procedures.

Current DoD instructions focus on oversight of major AIS
acquisitions based on cost thresholds, patterned after the.
general DoD systems acquisition procedures. The major AIS review
council (MAISRC) provides the oversight through Life Cycle
Management (LCM) procedures. PA&E provides independent economic
analysis advice to the MAISRC using information prepared by the
AIS program manager in compliance with the draft PA&E Life Cycle
Cost/Benefit (LCC/B) Guide.

Major component AIS are subject to MAISRC procedures.
Funding is justified by plans and economic analyses prepared
using the LCC/B. The introduction of the FEA and direct 0SD
functional manager involvement created overlaps and differences
in reporting requirements. The precedures yielded differing
results and conclusions, potentially putting programs in
jeopardy.

2. Purpose:

a. Provide interim guidance to permit LCC/B AIS acquisition
information to be used in the FEA.

b. Integrate LCC/B requirements and procedures in the new
8000 series instructions.

3. Detailed Guidance:

The FEA addresses the full functien including baseline,
existing AIS support and any new RIS acquisitions. FEA costs and
benefits include AIS costs and benefits as a subset. The
following procedure permits the LCC/B information addressing the
acquisition part of AIS costs and benefits to be used in an FEA
presentation.
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. The attached figure describes the mapping of LCC/B AIS
activity costs to equivalent FEA model (FEAM) categories. The
left column lists the activities defined and numbered in the
LCC/B guide which generally follows weapons system procurement
categories. The right hand column lists the FEA model cost
categories. Note that the number of FEA model categories has
been reduced to -simplify understanding and information entry
while maintaining visibility of the tooth to tail considerations,
the ratio of operations (Ops) to management and support (M&S).

The following general mapping is specified in the figure:

a. LCC/B RDT&E maps dlrectly to FEAM RDT&E, Mé&S.

b. LCC/B Investment
- Management activities (e.g., Program Management) map
to M&S.
- Investment costs (e.g., Hardware) map to either Ops
or M&S based on how they are used.

c. LCC/B Operations
- Management activities (e.g., System Management) map
to M&S, .
- Operations activity costs map either to M&S or Ops
depending how they are used.

d. LCC/B Environment and Disposal
Considered as investment (LCC/B provides another
operations cost category)

LCC/B provides a spreadsheet format to develop totals for
investment and operations. These LCC/B costs can support M&S,
Ops, or both. The LCC/B does not specify cost elements, leaving
the formulation of cost estimates to the program manager. On the
other hand, the FEA model defines specific cost elements;
civilian labor, military labor, information technology,
facilities, materiel, and other. Totals computed using the LCC/B
can often be mapped directly into one FEA model cost element,
e.g., program management into labor or facilities to facilities.
To simplify mapping, investment and operations costs can be
computed in separate spreadsheets or single spreadsheet totals
can be distributed based on a percentage estimate of the resource
split between M&S and Ops. If an estimate is used, the rationale
should be described.

4. Summary

Using the above guidance, LCC/B definitions and existing
cost information can be used in presenting AIS acquisition data
for the overall FEA. Duplicetive, conflicting guidance and
effort are eliminated. The integrated FEA/EA guidance will be
included in the 8000 series instructions, primarily DoD Manual
8020.1-M.
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DETAILED MAPPING OF LCC/B COST ELEMENTS TO FEA COST CATEGORIES

LCCr8 COST ELEMENTS REVISED FEA COST CATEGORIES
Number Tile Title
1.0 RDT&E RDTE (Managament & Support)
1.01 Program Planning & Management RDTE (Management & Support)
1.02 Development Hardware RDTE (Management & Support)
1.03 Development Sofiware RDTE (Management & Support)
1.04 Development Document/Data RDTE (Management & Support)
1.05 Development Tralning RDTE (Management & Support)
1.06 Development System T & E RDTE (Management & Support)
1.07 Develepment Logistics Support RDTE (Manageament & Support)
1.08 Dev Facilitiss Mod/Construction RDTE (Management & Support)
1.09 Other Development RDTE (Management & Support)
2.0 INVESTMENT Investmant ~ seée Note 1
2.01 Hardware investment ~ gee Note 1
2.011 Processing Units invastment — sa@ Note 1
2.0111 CPUs iavestment - see Note 1
2.0112 Intermediata Processing Unlts Investment ~ 93 Note 1
2.0113 Terminal Processing Units (PCs) Investment — sae Note 1
2.012 Peripheral Davices Investment — see Note 1
2.0121 Printers Investment — see Note 1
20122 Storage Devices Investment - o6 Noto 1
2.0123 Other Investment — 899 Note 1
2.013 Communications Hardware Investment ~ 389 Note 1
2.0131 Wide Area Gateways (Broad Band) investment — see Note 1
2.0132 Wide Area Networks investment - sea Note 1
2.0133 Modems investmant ~ see Note 1
2.0134 Local Area Networks (LAN) investment — 388 Note 1
2.0135 Crypto Investmant — s60 Note 1
2.0136 Othier Communications Hardware Investment ~ 08 Note 1
2.014 Other Hardware investment — sea Note 1
202 Software Investment — see Note {
2.021 Commerclal-Otf-the-She!f (COTS) Investment —~ see Note 4
2.0211 Opetating System Software Investment — see Note 1
2.0212 General Administrative Software Investment — see Note 1
2.022 Application/Missich Software Investmant — seo Noto 1
2.0221 Contractor Developed Software Investment — see Note 1 .
2.0222 Organically Developed Software Investmant ~ see Note 1
2,023 Communications Software Investmant ~ see Note 1
2,024 Other Software Investment — see Note 1
2.03 System Integration, Test, & Evaluation Invastment — seo Note 1
2.04 Frogram M~nsgement Investment {Management & Support)
2.05 Teaining Investment — see Note 1
2.06 Support Equipment investment (Management & Support)
2.07 initia! Sparas Investrant - g3e Note 1
2.08 inifal Cataloging Investmeant — sea Note 1
2.08 initial Data Requirements Investment — s6e Note *
2.10 Site Activoiion Investment ~ see Note 1
2.11 ndustrial Faclites Investment -~ 300 Note 1
2.12 Warranties Invastment ~ 504 Note 1
2.13 Initiat Supplies Investmeont — sa¢ Note 1
2.14 Englneering Changes Invastment - 363 Note {
215 Pre-Planned Product improvement Investment — 362 Note 1
2.951 Hardwara P3| . Invesiment - see Note 1
2.152 Softwars P3! investment - sae Note 1
2.16 Uparades investment ~ see Note 1
2.17 Office Fumlture & Gen Support Furniture Invastment (Management & Support)
2.18 Data Upload Investment ~ see Note 1
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DETAILED MAPPING OF LCC/B COST ELEMENTS TO FEA COST CATEGORIES

LCC/B COST ELEMENTS REVISED FEA COST CATEGORIES
Number Tide Tide
3.0 OPERATING & SUPPORT Operations or Investment - see Note 1
3.01 System/Matarialfitem Management Operations ~ see Note 1
3.011 System Manegement Operaticns (Management & Support)
3.012 Operating Personnel Oporations ~ ses Note 1
3.013 Functional Personne! None — See Note 2
3.014 Tralning Operations -~ soe Note 1
3.02 UnitBase Oparations Oparations - sao Note 1
3.021 Power Requirements Operations ~ seo Note 1
3.022 Faciliies Maintenance Operations —~ see Note 1
3.023 Communications Operations — see Note 1
3.0231 Leasing/Charges Operations — see Note 1
3.0232 System Maintenance Operations —~ sae Note 1
3.024 Base Operating Support Qperations (Management & Support)
3.025 Miscellaneous Support Operaticns (Management & Support)
3.03 Hardware Maintenance Operations ~ seo Note 1
3.031 Contract Maintanance Suppont Operations ~ see Note 1
.13.0311 Processing Units Operations — see Note 1
3.0312 Petipheral Devices Operations - se8 Note 1
3.0313 Communications Hardware Operations — sec Note 1

3.0314 . Other Hardware

Operations - 866 Note 1

3.032 Organic Maintenance Qperations - see Note 1

3.0321 Processing Units Operations — see Note 1

3.0322 Peripheral Devices Operations — ses Note 1

3.0323 . |Communications Hardware Operafons — sa9 Note {
13.0324 Other Hardware Opsrations — see Note 1

3.04 Second Dest Transportation Operations — see Note 1

3.05 {Env & {azard Mat Store & Hand Operations -~ see Note 1

3.06 Contract Leasing Included as 2.01 - See Note 2

3.07 Operations Investmant Opetaions —~ see Note 1

3.071 Replenishment Spares Qperations - see Note 1

3.072 Fusl & POL Oporations ~ see Note 1

3.073 Replen Supplies & Consumables Operations ~ se¢ Note 1

3.08 Sofiware Maintenance Operations (Management & Support)
3.081 Contract Software Maintenance Oparations {Management & Support)
3.0811 Commarcial-Off-the-Shelf (COTS) Operations (Man 3gement & Support)
3.0812 Operating System Software Operations (Man sgement & Suppont)
3.0613 Genera! Administrative Software Operations (Ma ;agement & Support)
3.0814 ApplicatioryMission Software Operations (M- nagement & Support)
3.0815 Communications Software Operaions (? .anagement & Support)
3.082 Organic Software Malntenance Operations ;Management & Sugport)
3.0821 General Administrative Software Operation: (Management & Support)
3.0822 Application/Mission Software Oparations (imanagemaent & Support)
7.,0823 Communications Software Operations (Management & Sunpont)
3.09 Paraliel System Operations Operations - see Note 1

4.0 ENVIRONMENTAL QUALITY investment — see Note 1

5.0 DISPOSAL nivestment - see Note 1

Notes:

1. These costs will be mappad to Oparational Activitiss or to Managemant and Support

based on the primary resource use. Costs for mirsion-related uss will be

assigned to Opaerational Activities; other costs will be enterad as Managoment

and Support. If it is not reasonable to assign costs uniquely to misslen-related or

support, these costs will be allocated between Operational Activities and Management

and Support on a parcantage basis; the investment percantage may ditfer from oparations.

2. Thess LCC/B cost elemants are no fonger required,
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APPENDIX G: FEA Linkage to PPBS

This appendix provides a brief overview of the DoD Planning, Programming, and
Budgeiing System (PPBS) and discusses how Functional Economic Analyses performed at the
OSD level relate to PPBS. The relationship between FEA and PPBS as described here does
not apply to FEAs with a lower-level focus, such as those that might be developed at
installation level.

The PPBS is the system of policies and procedures that the Trefense Department uses
to develop and document its mid-range plan, its mid-term resource program, and its near-
term budgets. The program and budgets identify the rescurces, in terms of dollars and
manpower,! which the Department has decided to apply tc its various requirements. While
the functional economic analysis is not a formal component of PPBS, there clearly must be a
linkage betwees the two in order to ensure that approved FEAs eceie the resources
required for implementation.

PPBS Overview

The Department’s rescurce history and projections are captured in the Future Years
Defense Program (FYDP', which is the official database of the PPBS. The FYDP is updated
at three poinie in the PPBS cycle, immediately after submission of the following decision
documents:

® The Program Objective Memoranda (POM), which DoD components®
submit to CSD in May or June in alicrnute years (1992, 1994, etc.).

® The Budgei Estimates Submissicn (BES), wkich the componenis
submit to GSD in September or Octoher each year.

® The President’s Budget {PB), which the Presideni is required to send
to Congress each February.

The FYDP projects rescurce ievels into the future for several years. For example,
the POMs submitted in June 1992 contained funding data through fiscal year 1999 (FY99).
Each time the FYDP is updated, resource projections for all years are updated. Thus, the

! PPBS also addresses forces, such as Army divisions, Navy carrier battle groups, and Air Force wings. However, for most functional
managers, fOICes &s a resource are not an item of concern,

3 DoD components consist of the military departments (Army, Navy, and Air Force), Defease Agencies {Defense Logistics Agesncy,
Defense Mapping Agency, cte.), the Joint Staff, the OSD Staff, and selected unifiad and specified commands.
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FYDP provides an updated snapshot, taken as of the POM, the BES, or the President’s
Budget, of a future stream of resources.

The Defense Planning and Resources Board (DPRB) is the senior decision-making
body for the PPBS. The DPRB is chaired by the Deputy Secretary of Defense and meets to
deliberate and decide on resource issues throughout the PPBS cycle. s principal decision
sessions are held to review the components’ POMs and BESs.

Using the FYDP

At any point in time, the official funding level for any functional activity is the
current FYDP. Although most functinnal activities are not discretely identified within the
FYDP structure, functional managers ai OSD level can, by working with DoD components,
determine how much fiinding the current FYDP contains for their functional activities.

A functionsl manager can use FYDP daia m a number of ways. For example, rceent
historical data can be used io help develop activity-based ccsts as one of the steps 1a process
improvement. Addidonally, after aiternative functional processes are developed, they can be
assessed for affordabitiiy by comparing their dollar requirements to the funding levels in e
FYDP. To see how the FYDP car. be ussd, we'll expand on the second exampie.

Let’s consider a typical situation that could apply to any PSA. Assume that a PSA is
responsible for three finctional zctivities, and that an FEA has been developed for each: of
them. Figure G-1 shows the funding and cost data for the three functional activities. To
keep the example simple, we’re using just three years of data.

Functional FY9% ¥Y97
Activities
FYDP | FEA FYDP FEA
si,-
B :’.w

Activity 1 800%%% 750 { 750

Activity 2 1,200 1,050 ] 116! 1,050 0

Astivity 3 so0 B kn aso bl 40| 400

Total 2,500 | 2,500 2,300 | 2,500 2,200 2,250 "
o~

Figure G-1. FYDP Funding ar.d FEA Cost Dxta ($ millions)

The figure represents a snapshot taken at a point in time. The PSA recently approved
an FEA for each functional activity. When the FEAs were approved, the projectewt FYDP
funding for each activity was as shown in the FYDP column for each year. The FEA
column shows the year-hy-year costs of the FEA alternatives that the PSA approved.
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The four shaded boxes on the figure are instances where the PSA's approved
alternative is projected to cost more than the functional activity has available in the FYDP.
In other words, the functional manager doesn’t have the money to do what the PSA wants
done. Typically, this is what happens at the initial stages of a process iinprovement, when
there are up-front investments required to generate savings in the future. If the PSA tries to
deal with each FEA in isolation, this sort of dGilemma can be difficult to resolve.

However, by viewing FEAs for all functional activities as a package, the PSA can
open up a number of possible solutions. In our example, it’s clear that the PSA can solve
the funding problem for FY96 and FY97 by reallocating dollars among the three activities.
In FY96, funding could be shifted from Activity 2 to Activities 1 and 3; in FY97, funds
would be moved from Activity 2 to Activity 3. This would give each activity manager the
funding needed to implement the approved FEA.

The situation in FY98 is more difficult. The PSA can reallocate $50 million from
Activity 1 to Activity 2 without any adverse impact on Activity 1. But this would only solve
half the shortfali in Activity 2, and the PSA’s functional area would still be $50 million
below the funding level needed to implement its plans. There isn’t enough money under the
PSA’s control, and the PSA cannct reasonably expect that the overall funding level will be
increased. Therefore, it’s likely that at least one of the functional activities will have to
operate with a lower funding level than required by its approved FEA.

This situation calls for the PSA to revisit one of the early steps in functional process
improvement. The PSA should reconsider the functional direction that was provided at the
outset and decide, based on the full range of managerial criteria, which functional activity
will have to make up the funding shortfall. When this decision is made, the PSA will issue
revised fuactional direction, and the affected activity manager will go back to work with a
requirement to develop a less-cesty process improvement.

With this simplified example, we can summarize the PSA’s range of options when
considering recommendations made in an FEA:

e If the cost of the recommended alternative equals the funding in the
current FYDP, the PSA may approve the recommendation (at least so
far as dollar constraints are concerned).

® If the recommended alternative in a given FEA requires a lower level
of resources than is currently funied, the PSA might be able to apply
the dollars to requirements in other functional activities.

& If the recommended alternative requires a higher level of resources
than prescribed in the target, the PSA will probably have to issue new
guidance, directing the functional activity manager to redo the process
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improvement project and the FEA to design the best process that can
be achieved within the prescribed resources.

Defense Management Review Decisions

An important element in the resource picture is the ongoing program of Defense
Managemernt Review Decisions (DMRDs). From a doilar perspective, each DMRD is a
change to previously approved funding leveis. Each DMRD applies to a limited number of
activities. With rare exceptions, new DMRDs are developed, staffed, and approved in the
period of time between the BES and the President’s Budget.

There are two key points to keep in mind when regarding DMRDs: (1) the
relationship of FYDP to DMRDs and (2) the difference between achieving DMRD reductions
and generating savings.

The FYDP and DMRDs. [n conductiug process improvement and preparing an
FEA, the essential thing to know about DMRDs is that the FYDP funding profile reflects ihe
doll=r impact of approved Defense Maragement Review Decisiuns. If a functional activity
has beer subjected to dollar reductions by approved DMRD, tlie FYDP resource profile will
have been appropriately reduced. Even though the functional manager might not have
determined exactly how to achieve the DMRD-directed resource reductions, he or she does
not need to adjust the FYDP resource profile in ocrder to account for the value of the
DMRDs; ths dollars have already been removed.

R . T T N SO Y. - I

DMRD Achievements
vS. Savings. These terms must
be used carefully. Savings

describes a resource reduction Funding i

taat has not yet been removed

from the official fundmg level Pre-DMRD FYDP
in the FYDP. DMRD i -

achievement describes the extent .
to which a functional activity Resourca Target
has managed to operate at the

lower funding levels estatlished

by approved DMRDs.
Time
Figure G-2 helps
describe the difference between
savings and achieving DMRI* Figure G-2. DMRD Achievement vs. Savings

reductions. This figure shows
funding over time. The pre-DMRD FYDP level represents the funding level before the most




PPBS LINKAGE G-5

recent set of DMRDs was approved. The shaded area below the pre-DMRD FYDP level
reprecents the resonuces removed by DMRDs. These reductions resulted in the FYDP level.
By successfully operating at the lower funding level, the functional activity will have
“achieved” the DMRD reductiors, but it should not claim to have generated savings.

The resource target in Figure G-2 indicaies that the PSA’s guidance calls for the
activity to reduce its funding from the cutrrent FYDP level. The difference between the
FYDP l=vel and the resource target is savings. This means that the PSA is prepared to have
these resources removed from the FYDP-funded level for the functional activity.

‘This difference in terms might seem minor, but it can bhe significant. By describing
DMRD achievements as savings, the functional maaager could be sending an unintended
message that the functionz! activity iz prepared io give up additional resources beyond those
already taken by DM.RDs. Thus, carz in thie use of these terms is recommended.

Using FEAs in PPBS Decision-making

The FEA provides all functionai managers with a common frame of refercnce for
assessing the benefits to be derived from process improvements, and the resources associated
with those imprevements. At any given PPBS decisisn point, the FE~ provides the PSA
with material to support and defend the process i:aprcvements that have been approved.
Armed with this material, the PSA will e prepared o participate effectively in DPRB
decision meetings, using objective benefits data {from procass improvements in order to argue
on behalf of the required investments. Such maiziizi will be useful in DPRB deliberations,
either to support requests for additional resources ¢r 10 dafend cutrent funding levels.
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Comments

The FEA Guidebook is intended to be a living document that will be updated as
concepts, methodologies, and software tools evolve, and as comments are received
from our readers.

Please photocopy this page as necessary; and send or FAX it with your name,
address, date, and comments to:

Corporate Information Management Customer Support
2000 15th Street North, Room 654

Arlington, VA 22201

FAX No. (800) 343-7329

Name:

Title:
Organization:
Address:

Phone Number:
FAX Number:
Date:

FEA Guidebook (Version 1.1)
COMMENTS:




